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■ . 3-P»HFn;R0CYCLIC METALLOPROTRasf twH^pn^ pg 



TECHKICALFlFtn 

Tte mvemioQ b dijcctnt to compouiid* which ire iise&l b imtiiig diseuev disordm nd 
conditions associated wfah unwanted meoUopioieMe aetiviiy. 

BACICORQUMn 

A Dumber of stmctunlly stated iBetallopiottatts (MPs) eflect the bieakdown of stnounl 
proteins. These metalla|iratenes often aa oo the iatticcUittar mam, ad teis are involved in tisne 
bfeakdownaadfemodeiini. Such proteins are reCsned to as met«ltopnwt«e» or MPs. Tl«e«escvenl 
difr«nt fi«ulics of MPS. clasufied by sequence homology. Sevenl families of known MPs. as weU ai 
examptes thneot are disclosed in the M. 

These MPs indnde Manx-Meiallo Proteases [MMPSJ. zinc metallopnceases. numy of the 
membrme bound metallopmeaes. JSF convening enzymes. angioteasi»conveiting enzymes (ACEsX 
«iisimegrins. imduding ADAMs (See Welftbtrg et 131 275-71 October. 199SX and the 

enkephalinases. Exampta of MPs inchide human sldn fibroblast collagenate. bunan skin fibroblast 
geUiinase. human spiam coUageaase. aggfteanse and getaiaase. and human stromelysia CoUagenae. 
"wmelym. aggiccaaaae and niatod caqmies an thought m be aponaat in medtaih« the 
cynpcuuMiology of n smibcr of ditmos^ 

PoiMdalihBapawicindkationiofMPiQhajimBhmfebeendisctti^ Seefbr 
example. U A Pm« 5,504.242 (Cta Caigy C«pl): UiPtot5.4ra.M2 (Mock* Ca): PCT piAlisbed 
applicatka WO 9M)6074 (Brilirii Bio Tacfa Ltd): PCT PubUeadoa WO 9M02I4 (Ciha Caigy); WO 
9^35275 (BtiriA Bio Tack Uf); WO »S0527« (Bridih Bio Tech Ltd); WO 95/33731 QMbm- 
URaehaX WO 95/33709 (HoOnB-LaRochc); WO 95/32944 (Briiab B» Tech Ud); WO 95/2«9S9 
(Meick); WO 9529892 (DuPm Marokk WO 95/24921 (taut Opdamology): WO 95^3790 (SmiAKline 
nar rhm); WO 95/22966 (SaDofl Wkttnp); WO 95/l99«5 (GlycaMd); WO 95 19956 (Biidib Bib Tech 
Ltd); WO 95/19957 (BiWah Bk> Tccft Ltd); WO 95/19961 (BrUdi Bio T«fa LtiQ w6 95/13219 
(ChiTOKiaice Ltd.): WO 95/12603 (Syniex); WO 95W633 (Fknia Stale Univ); WO W/D9620 (Florida 
State Univ.); WO 9S/M033 (CeUtecb); WO 94/25434 (Celkecb): WO 9405435 (Celkech); WO 93/141 12 
( Merck): WO 94A)0I9 (Glaxo); WO 93/21942 (Biitisb Bio Tech Ltd); WO 9202523 (Res. Cforp. Tech. 
toe.); WO 94/10990 (British Bio Tech Ltd); WO 93/09090 (Yimanooehik id B** pate^; Cb' ^ 
22«259« (Merck) and GB 2261934 (British Bio Tech Ltd); Published Europei' l^nt XppUarioiii'EP ' 
95/614240 (Hoffinan LaRodie): EP 574751 (Hofiman LaRocfae); EP S7SI44 (Hoflmar LaRoche): 
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Published Jopaneae applicaaions; JP ^805>M)3 (Fujusovya Phaivn. Co. Ltd.); JP 7304770 (Kanebo Ltd.); 
and Bird ei al J. Med Chem vol. 37, pp. 15^69 (1994). Ejcemples of potential therapsmic uses of 
MP inhibitors include rheumatoid orthrilis (Mullins, D. el dU Rkmhim. Bioghvs. Acta. n9n31 695: 117- 
214); osieoarthriiis (Hendenwrn, B., et al., Dmits of tfeeFunare M990> !5:495-$0S); the metasaasis of tumor 
cells (ibid, Broadhurst, M. J.. « al., European Patent Application 276,436 (pablished 1987), Reich, R... et 
al., 48 Cancer Res. 3307-3312 (I93S); and vmovA ulcerotioias or ulcerotive conditctms of tissue. For 
esample. ulcerative conditions can result in tSe cornea os the ireauBt of alkoli bmts or os a result of 
infection by Pseudomonas oervginosa, Acantharaoeb^ Heipes simpSejc mtd vcccbiio viruses. 

Otfter esmmples of cojiditic:^ characteomd by undesirsd tnjetollloprotsose cctBvigy bicCitsfce 
periodontal disease, ^ofceraiolysis buUo^ fever. infflesamQiica csd cctsritis (Cf. KJeCkco ^ oi, WO 95 
29892 published Novesinb3r9, 1995). 

In view of thse invohrssnesit of sudi naeaalloproteoses csi d oiaiiEiber of dasesacs cansdBtKKas, osSCTpto 
hove been raode to p^^^pQ^e iolhlbizoTs fio these enzymes. A mm\tsT of mch MiSbaxm cse dBSctesd fei «he 
literatore. Excmples mchMSe U^. Paaeiit No. 5.1B3.900, issued FebjiuGsy 2, 1^3 tio Gctody; U.S. Potent 
Wo. 4,996338, issusd Febr^ 26, 1991 to Hasida, & ol.; VS. Wo. 4,770,038, Kssued S^asaalto 13, 
1988 to Wolantn, el ol.; U.S. Possa Wmbsr 4,743.387, issied Winy 10, 1988 so E>6c&eas, oL, Etsropsoa 
Potent Publication WuHnfca- 373,060. pi^lished Decesabetr 29. 0993 by Bir©c#iurat, et oL; HatefBCiiMJ 
Pcteni Publicatioa No. W> 93/©m0, publA^ied May 13. 1993 by D$c«ra, et al.; Wertd ^mm 
Publication 92/17460. ^:^kkc^ Omto 15. 1992 by Mssfewll et al.; ond European PoEsat JPsabltoSca 
Nusnber 498,665, pabHsfesd Ac3X2 12. 11992 by Eeck^ et oL 

Me&ltep3caeoc2 G^K^rrro era gss(!u1 cn trgcsssg diisKsiss caused, ot Ceo^ sn pciji. by bTso^afiom ®f 
saiBCtMrcJ p3©ie®s^ Tteii;;^ o ^oc:^? ®^ bi&i^ciesa feave Ikssa pjeijcsGd, &39 © o ©cxiEsitsQEaG ocssil.fo' 

©ssaaitteas csid ficassj c?t:i^ (^rcjcsrjesd fey Esawossed MP csam8y. 

Ot es afeo m ©iajcsi otT Cr^ Ov; — » (^3wnde a mesfecd ©f teestosai for aetsjk^j^j^QSecjss ireJcJsd 
mafcdcss. 

Tlte biventioa provtfei ©scd^^et^^ utob ore useftal a$ inhibtors of siKaoltopjcastsss, £ad cr&teSi* 
ore effective in treo&ki5 oss^cs^o s^ocssmed by esicess ccssvity of these esQ^rmes. Ssa ps^ccoaltirr, 
pTesem inv^tcon relates to o m:s^s;f2S^ l^voBg a smicsure according to Formub (I) 
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O Ar 



Y 
2(0 



wherein 

R|isH; 

R2 BMro8«>.«flcyl,oricyl; 
Ar is COR3 or SO2R4; and 

R3 b alkoxy. Mytexy. het«To«yloxy. ■Ikyl. «yl. hetenwyl, hetennOcyl. nioo. ilkyUmino. 

dialkyiainiiw, aiylifflino and alkylaylamiBo: 

R4 is *Jkyl. heteiot&yU Byl. or heteroMyl. substituted or unsuhsti^ 

X is O. S. SO. SO2. or NRj. wherein Rj b independently chosen from hydiosen. .ikyl. 
heterollqrl. hetem«yl. SOzR^. COR7. CSRg. POOl^^j or may optionally Ibm, a ting wid. 
YorW:and 

R<5 is .Bcyl. aiyl. heieroaiyl. heteiotlkyl. amino, alkyiamino. dialkylamino. arylamino. 
diaiylammo and aOcytaiyimino: 

R7 is bytkogen. alkoxy. anrioxy. heterMiytoxy. aflcyl. aorl. heteraaiyl. heleioalkyl. amino, 
alkyiamino, dialkylafflino, aiylamino and alkylvylamiDo; 

Rg b alkyl. aiyl. heierottyl. hetefoaDcyl. amino. aDcylamino. dialkyiamino. uylsBtao. 

diaiylamiBO and alcyiaiylaiuno; 

R9 b alkyi, an'i, haamayl, hctenOcyl: 

Wb hydiogai oronnormoBB knwalkyliiiotaies. or a hetewyck. 1^ 
iKtooary lH» hridja talwem two adiac« or noB««M^ 

Y b indepBKl««||y oKor iw«ofhyd«vn.lo«l«wy. SR,©. SOR4. SO2R4. afltaxy. .nkio. 
whra. amino b of fcn«.h NR„Jl,2. wherein R„ .nI R,2 an bdependently chosen Iran 
hydrecen. akyl. bdcnolkyl. beterooiyl. aryt, SOjR^. COR7. CSR^ POOJ^^j: tnA 
R|0 a ky^vto. alkyl. aiyl. hetenwyl: 

Zttiiil.aq*omobQror«omv«q>aiib«iiutedonihehet(nc^ ■ -r^ . 

nuM.' " ■' ' 

Thb stnieue abo iochidea an ofNied boner, dbstereoner or eaamiomer ror-{4mml« aX or a 
f*mnaeeutfcally.aceep«Bbfc salt, or biotaydralyzabk amide, ester, or imUe dienof. 

•nieae compounds hm the ability to inhibit at lea« oi« mammalian metalkipraiease. 
Accordingly, ta od» aspects the invemioo b directed to pharm««utiea^ 

compound, of Formula (1). a«l to »edK>d. of treating dbease, characterised by ^.wanted «et.ltop.«ease 
•ctivity using these compounds or the phainaceutical eompositioas containing them. 



6 

MeSfilloproteases which are cctive at a panicuKasiy undesired location (e.g., an organ or certain 
types of cells) can bs targeted by conjugating the compoum^ of the invention to a targeting ligand specific 
for a marker at that location such os an cndiihcifly cr fFCQ^mx thereof or a receptor ligsnd. Conjugation 
methods are known in tho art. 

The invention is also directed to votckss caho- processes whoch take cdv^mti^e of the unique 
properties of these compounds. Thus, in anotbsr oopect. the cnvetattoa is dinscted to the companmds of 
Formula (0 conjugated to solid sug^rts. These conjugates can be used as affinity reagents for the 
purification of a desired metalloproteose. 

In ancaher aspeci, the inveTttcon is directed (to the compounds of Fonnuk (!) conjugated do hbel. 
As Che compounds of the Bsveniicn bead to ca ieooi oae meSiJioproiease, tSis label coa bs tssed to ^sesca the 
prese?)ce of relcsively high levels of meealloproseose^ pjeferobly o ®osm metalHoprctECfis m vivo or jn 
vitro cell culoure. 

In addition, the compounds of Fonnuk (0) cosb be cocijugased so carrters tTthich permit t&Ke esse of 
these compot!3&ds in ^suauai23tsoa pTooccols to pTepare osstibodees sfssihedfy mmmoj^^sfUv^s ^ti^ the 
compounds of the invsasca. Typcsol ccaBjugotica meStods are toio^ ia the est Thsce aoitbodces are 6h^ 
useful both in th^py oa^ bi stsntcoriag the dosc^ of the cinihlbtos. 

PETAlLEDDESC^PTfOM 

The (Esc^spom^ <si ^ i^j>es^t inve^KEOS) are inhibitors of m^sQmaloi metalloproseases, 
prefefably a s^Qsm m£eilts^702sQ£:3&. inferably, ^ compoiaads tSi^ of FcmuAa (I) or a 
pharaBcceuticaMy-cse^^x:^ c^t, ©7 I^csJ^y^^lyzable amcde, s^er, ca- Emide thereof. 

TS!!r«RS3htn^s dltrdter?^ (^^ccotioas pc^sosts ore r@ifef?@d Go esi csa effort to (^Uy disseri^ 
^S58C3gSOftS£SC7L M c^fcc::s30 6^3^ taiM 

g3^fffiiit5o5ifl mAilm^siMls^^ . 

The foM<DrcfBsiG o llfc3 c(? dbit^feio ffe? Essi^ scsd feerafia. 

^'AcyP °ec7t33yP b toisffS^ OS Q ffcdieol t^ich &sM be foffsiaed by tresaovol ®f Ghe 
feydrasry i&>o® o ©sikasiyGJs C3i^ (Lg^ Cl««C(^)-). tefeinred acyl gfoiapa iecfccdle (for eaoEaple) oeetyU 
forayU Qsid pr^sposayi. 

''Acyteury" fcj a coy cr^^^ Gavioc aa ocyl subatteieat (Le,, -O-acyl); fotr enai5sipfie,-0- 
C(°0)-alkyL 

*'AI!koiryDcy?° to o csy? oc^ltsJ (-€(=€>>•) bovisas on ollCiOJiy oufeatitBeat (i.e.r«0-a),' ^ 
eKOsapile, -C(^>0«QEryll. oc^^ eca be ralTerTed to as aa <s^. 

°Acytaiiao° co o cnb^ cc&sol feaviag on acyl substitueat (i.e.. -W-acyB); for eaaBsiplle'; 
WH-C(°0)-albyl. 

^'Adkessy!*' in m ooc^boabrsst^ substituted hydrocarbon chain rodicaO ^voEig 2 to 15 
car&on atoms; preferobty 3 )d cairboQ atoms; more preferably lEirom 2 to 3; e^icept where 
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iodictted. Alkcnyl sutamiems have .( least one olefmic double bond (including, for example, 
vinyl, allyl and butenyl). 

-Alkynyl" is u unwtaiinited or subsimiied hydrocarbon chain" r«Jic.l having 2 lo 15 
carbon atoms; preferably from 2 ,o 10 carbon .tt,m,; more preferably from 2 ,o 8; except where 
indicated. The chain has at least one carbon-carbon triple bond. 

"Alkoxy- is an oxyjen radical h.vmg , hydrocarbon chain substituent. where the 
hydrocarbon chain i, an alkyi or alkenyl (i.e.. ^.Ikyl or .O-alkenyJ). Prefe^d alkoxy groups 
mclude (for example) methoxy. ethoxy, propoxy and allyloxy. 

"AUcoxyalkyr b an unsubstituted or substituted alkyl moiety substituted with an alkoxy 
moiety (i.e.. -alkyl^yl). fr^fcrni is where *e dkyl ha. | to 6 caH^n (more preferably 
1 to 3 carbon atonu). «id the aJkyoxy hu i to 6 cboo .ton« (more preferably I ,o 3 carbon 
atoms). ~ 

-Alkyl- ii an unsub«ituted or substinned saturtted hydioearbon chain nulical haviiig 1 to 15 
carbon atom,; preferably Iron. 1 to 10 carbon atoms; more pref«ably I to 4; except where indicted 
Preferred alkyl group, inch.de (for example) ,ub«in.ted or unsubstituted methyl, ethyl, propyl 
isopropyl, and butyl. ' ' 

As referred to herein, "spiro cycle" or "spiro cyclic" refers to a cyclic moiety during a 
c«bon on another ring. Such cyclic moiety may be cbocyclic or heterocyclic in nature. Preferred 
heteroatoms mcluded in the b^kbone of the heterocyclic splrocyele include oxygen, nitrogen «,d 
«Ufi.r. n.. spiro cycles may be muubsthuted or substituted. Preferred substituent. include oxo 
hydroxy, alkyl. cycloaOcyl. .yJaikyl. .ikoxy. «nino. het«dkyl. «yloxy. fcsed rini^ (eg' 
b««o.biole. cyclodkyl. htar^yclodkyl. bewfanidizofc^ pyridyhWok .tc.. whid. nuy .bo be' 
«*««.ted) «Hl the tact, to ^Idition. the hetetottom of the helerocycle may be suhstimted if 
allw. Prelencd ipln»eyclfc ring fl» inchula 3-7 rt^i^ 

Alkylene rate, to an alkyl, alkcnyl or alkynyl which is diradical. w^",|«n a r^licai ' 
■Heun. aikykne- is lik^^ri.. 4^ « . (^ir^ t^-^ . ^ ^ 

•Alkylamino- i. «i mniao «|ic taring one (sec«,d«y .nine) or two (tertiary mnk.) 

alkyl snbstitBcnts (i*„ •N.^lkvh c— 

N^i). For example. meihyhunino 

(-NHCH3). «taDethyh«hM, (.fKCHjJj). niethylethyI«nlno WCHaKHjCHj). 

-Aminoaeyr b .cyl «!fcnl hmdng «, wntao substittMtt (Le, .C(-0).N); for '^t"^" 
C(-0).NH2. minp |n»«p of ,nti«mcyi moiety may be unsubstiinted (U: pHmary «i.) 
orm.ybesub«i.u,rtwfcho»e(,«o«d«y«„ine)ortwo(l....terti.,y.mine)'i^^ --"^ 

-Aryr u an aromatic crtocycK. ring ,«lic.l. Prefeired aryl group, include (for example) ' 
phenyl, tolyl. xylyl. cmnenyl. naphthyl. biphenyl and fluoreayl. Such groups may be substituted or 
unsubstituted. i. - . - ^ - 



-Arylolkyl*' is an olkyl rodocal substimted wSth m oryl ^jroup. Preferred aryBaJ&yl groups 
include benzyl, phenylethyi, and phenylpropyl. Such groups may be substituted or unaubstituted. 

-ArylDlkylamino" is an amine radical substituted with oo arylolfcyl group (e.g.. 
-NH-benzyl). Such groups may be substituted or unsubstituted. 

•^Arylamiao" is on cm'me radical substituted with aa aryl • ^mip (i.e.,- 
-NH-aryl), Such groups raoy be subssitutisd or unsubsttBttuted. 

"Aryloay** is an ojiygen rodical having an aryl substituent (i.e., -O-aryl). Such groups may 
be substituted or unsubstituted. 

"C:ari>ocyclic riag" is an uasul^tituted or subatiaited. saturated, uasanoraeed or orooDsric, 
hydrocarbon ring radical. Cartecyclk Hrags are Enoaocyclk or ore faced, bridged m spiro p^lsfsyelic 
ring systems. Mooccyclic carbocyclte rings generally coatoia <J to 9 atoms, preferobly 4 a© 7 otosas. 
Polycyclic cGri>ocyclic rings cmtnm 7 to 17 stosns. preferably frossi 7 to 12 aSffiDu. tefferrcd 
poiycyclic systems comprise 4-, 3-. 6- or 7-membered riags ifiaccsd to 3-, 6^ cr ?^e®ikgire<^ rioss. 

"Carbccycle-a&yr ss m Mjub^itHEed or swbstBiiisted ofilsyl radical statoimceifl woth a 
carbocyclic ring. Unless otheroise speciffied, t&e carbocycloc ring is prefsmfely m ojyl' cr 
cycloalkyi; more preferably tm oryl. Pipsferred ccrbocycB^-oEcyl groups tQclu<Se benzyl, pSjcsaylethyl 
£Lnd phenylpropyl. 

"Cas^Mjqfcle-feeiertoaikyB- h cm unsubsttoled or sajibsiitEiaed fee3<K^KiJky| rcdical subsXfitEsted vy§«h 
a cerbocyclic ring. Unless oaBietrwise specified, t&e corbocycik ring is prefeiral^ly on oryJ or 
cycioalkyi; more preferably m oryl. The heteroalkyl as praferofiply 2^xa-propyU 2oo:sa«3Qteyll, 2.tfciQa- 
propyU or 2-thia-e&yL - - - 

"CyeJeQltjyP h o cdtoffofi©^ rafe^sygflce irmg rc^la^. PsrefeirFed cycMorJ Qs^aapo oneOistdJe 
(ffosr eJiQisnple) cyefccproj^!, eycloSnisyl oisdl ©ydo&eayL 

Xyetefeotemdlliyr m o txiSBSEOOsd k:28ff®gyellk tefeed eyelteQastttoIU^ gronsiips 

taclis^ (ifeir eaaapB©) ecTpi&ioEfiayU pfipsjc&jyll, ^fi^sjfossaiByl, sefird^ydrofsoyl as^ ^tait®l!iayfl. 

°^mQ^ rmgs*' ore riEigfl to m^om^^^sec^ Bogeaflieir s®©& to tfeey atoQ K7o Ac otunsas. 
A Qivm mg sioy be ftic®d to ©ore tttoa ©es ot&©r iTEag. Ftased riags are c©{aite£sphee^ ma fesiemoryl, 
Gffy I osid bieftisp&cycle iradficolb or tiihie Offise. . . ■ t - , l-^ i .. . - r . 

^ete?^ele-oS!iyl" © cn ofltsyl radaeol ccafeotteaed q beteEnacycIk cleo.. T&e fe33(a?©sysHc 
rins as prelferilbly a teetemoryl or (sycflo^eterooMiyl; smopg p^t^feirobty a IbstiesiscfyL .tefesnrod- 
heterocycOe alky 8 incllude Ci-C4 olttcyl fiaaviag preferrod JaetteiroQryl oppendsd to aheai. More 
prefcFTed is, for enaraple, pyridyj afikyfl, asad the Ifike. 
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-HctcrocycIe-heteroaJkyr' is an onsubttituted or substituted heterotlkyl radical substituted with 
a heterocyclic ring. The heterocyclic ring is preferably an aryl or cycloheteroalkyi; more preferably 

an aryl. 

"Heteroatom- is a nitrogen. «,|fiir or oxygen «om. Gr^p, containing one or more 
heteroatoms may coouin difrereni beteroatonu. 

"Heteroalkeayl- i, u uiuubstihOed or substituted unstturaied chain r.dic.1 having 3 to 8 
members comprising carbon atoma and one or two heteroatoms. The chaio has at leut one cartwo- 

carbon double bond. 

-Heteroalkyr is ,„ onnAstituted or substituted s«united chain r»lical having 2 to I 
members comprising carbon atoms and one or two hetatoatoau. 

•Heterocyclic ring- i, .n unnibuitutKl or «,b.tltuted. saturwed. unsuurated or arom-ic 
nng radical comprised of carbon au«u «.d on. or more heteroatoms in the ring. Heterocyclic ring, 
are monocyclic or are fused, bridged or spiro polycycUc ring systems. Monocyclic heterocyclic 
nngs conuin 3 to 9 «o«s. prefe«bly 4 to 7 atotm. Polycyclic ring, conuin 7 to 17 «ontt. 
preferably from 7 to 13 atoms. 

-Heteroaryl- is an aromatic heterocyclic ring, either monocyclic or bicyclic radical 
Preferred hetero«yl group, include (for «t«»ple) diienyl. furyl. pynolyl, pyridinyl. py,«i„y^ 
*.«olyl. pyrimidinyl. quinolinyl. m,d tetrazolyl, benzo thiazolyl. bcnzofutyl. indolyl Mnd the like. 
Such groups may be substituted or unsubstituted. 

•Halo", -halogen-, or -halide' u , chloro. bromo. fluoro or iodo atom «dicL Bromo. 
chloro and fluoro are preferred halides. 

Also. a. refarod to h««in. . -towe,- hydtoartoD laoiety -lower- alkyO « • 
hydrocarbon chain coaprisod of 1 1» «. p«|i«bly fiuoi 1 10 4. e«boB atoi^ 

A ■ph«ii«ee«ic.Ily.«ccp»*k olf. is . e«kmfc famtd at »y acidic (e<.. e»boiyl) 
or «i anionic alt «am«|««»yh^(e.g,„too)g««p. M«,y «Kh sate are known » the 
-ft «, de.mb«l m WeHd Pnblicttkm 17/05297. Johnson e. prt,li.hed Septembar 1 1. 
l»»7(iBcofpof«edlorrB£B«eeh.*«a). Pwfc„«,e«tionlea^ ' 
« sodium «Kl pousahnnX «d nlknfae srt, „ ....^ ^ 

oiganicsalt,. I^fcned muonic aahs inchide the halides (anch a, chloride ..hi). 

■Biohydiolyzrt,le ..id.,- ar. ,midm of Ibe compound, of tbe invention lh« do ^ 
«.urfer.wi,h,heinhlbl«no'.ctivi»y.f,h.«»„pon«i„tf«„^^ ' 
mammal subject to yield an active inbibitar. 

A -blohydrolyable hydroxy imida- is an imide of . FormuU (0 compound that does not 
mterfere wid. d>e metalloprotease inhibitory activity of these compounds, or that Is readil,, cooven«l 
a vjva by a «.m».l ,«bj«a to yield an »aive Fonnul. (I) compound. Such hydroxy Imides tacWe ' 
tho« that do not interfere with the biofegicd activity of the Foimul. (I) eoapounds. 
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A "biohydrolyzable ester" refers to an ester of o Formula (I) compoaad t&ae does not 
interfere with the metalloprotease inhibitory activity of these compounds or that is reodily converted 
by an animal to yield an oeitive Formula (I) compound. 

A ^'solvate" is a complex formed by the combination of o solute (e.g.. a raetoIloipToteQse 
inhibitor) and q solvent (e.g.. water). See J. Honig et al.. Jh^Nm Wostrand Chemis^ > D.i^i;o,.n»/ p. 
650 (1953). Pharmaceutically-occeptoble solvents used according to this inv@mioQ mclude those 
that do not ianer fere with the btotogScsil octivity of the snetolloprotease mhibitor (e.g., water, eshoaol. 
acetic acid, N,N-dimethylfonnamide and otheirs tcnot^ or recdily determined by the stsiUed ortisost). 

"Optical isomer", "stereoisotaer", '^diacsereosiiier*' oc (referred to faereia hove dfee ssoEidord on 
recognized meoaiags (Cf HOTlev's CcJ ideCTssd Cheinafenmigtioff^ J 1 th Sd.). 

The illustration of specific proteciied forms oad other dkarivottives of tbe FcmuIq (!) 
compounds is qos iateaded to be timieiag. The oppliicQtBota ©f other useful ppestsciiiiag grcapa, salt 
forms, etc. is wothin Ohe ability of the skilled or^tosoa. 

As defiiaed above aad as used hetreoa, substitisss&t ^ups may themselves be su&stimed. 
Such substitution moy be with one or motre substotueats. Such substitues&ts aacSude those listed ta 
C. Hensch end A. Leo, gub^tuefft Constagats for Cpg^ntAfla Analysts in Chemistry oad Biolof^v 
(1979), incorporated by reference heireia. Preferred oubstitueats iaclude (for esampJe) alky I, 
alkenyl. alkoay, hydro^iy. oko, nitro. amimo, omiiiMmlbyl (e.g., omincsnethyl. etcX cyorao, halo, 
carbojty, alkonyaceyl (e.g.. carboethoKy. etc.), thool. osyt cycloalkyi, heiepcoryl, heterocycloalkyl 
(e.g., piperidiayl. morpboliayl. pyrrolMaasiyl, etc.). imino, th&oao, hydrojiyQ8teyl, orytosy. orylalkyl, 
and combaaatiosts thereof. 

As uesd tcaesi, "rwTSsypptf^ao BEBeeiQtcp3ta3Ki£S° Esscns-osiy ©^o^^sEieissics^^ gasgfiEss ife;^ ia 
raamnaolicsi sansre© w&csSa as cogjd^ ©f cd^lsfs^-Gfes festscMs^Dsi of ©^!lL^3C£a, g^t^ cr i^jsSs^jCyeoa 
UB:di3?s(3f23bC3 Q3oqy ©aadttoa. ApjcrspikaQ ©madfeMxas bs StesA fo gscs^ b UJ. ?CL l^to. 
4,743p387, xyM^ ffsfesiEsssj &s pjrroeitee of CaeTsgna, <^ oL, AimL_@fefesfjt. ( H fJf^-JO^-SWS, uss of a 
gyath£3fs i5i3tegc2e to dessrikad by Won^gpstea, a oS^ Mi:8^^^5gU^ite^ JS^^ (1^) 09:1104- 
1 i07. Aiay saSBto^ Es^^ted (fer cssaSyaag tiS^s fcnsc^s^ispCT ©IT ^3S3 s©^:®EirQi jps^J^a sea, ©IT ©£3Q3@f fee 
used. The BKe^opJC^socs ^^yssss trefienred to crs oO 2is£-«£a©EaE5ig p3^tt32:3si c^d^ tm scBto* 
ia stsnactnane to, fo eaoaii^^ Emsivm j^isssa^Dysa) skta iSkro&fos^ eollag(»i!oss. Tlie daSi^f of ccaidEdcie 
compiMzsi^ a© cahMi Esj^JCsgnctetss cfiimfiy ccsa, ©(T ©ssscs, &3 Gs5§3d fea to nnggi yn tes^tsd cfea?ve. 
£solas@d ist£^to;p\c3Dixo oz^^ioa^ ecn b3 oo^^ y^tibitxag o^^;^ ®f ^ oiv©)tcsa 

compoutDds. or emde est^rrsts V7hich coatasa ^ foage of ea^riHi^ cc^cbSe ofT tissHie bTscMooa con be 
used. 

Omimwmds: 

CcmpouQ£3^ (Df t&:3 Dsvestioc^i ere dsmbsd m ^ Stomsaay of the Siav£Si;2&c:a. ?;ellef?3d 
compotcs&ds of the isiveatoosi are those m ^ich Z is k^erospsTvoa^cylssfis. {^Tefetrolbly havc^ heosnDotcms 
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advent to the parent ring structure, more preferably such spuoheteroalkylenes have 4 to 5 memben. 
Preferred heteroatoms are divalent. 

TT.e invemico provide, compounds which arc useful « iahibittn of n.ettllop«xc«es. p«fc«bly 
. rnamx mettllopr«c««. ^ which « cffecive in truling condiUons ch««erized by excess «.ivi,y 
of .h«« enzymes. In p«ticular. Uie p«sen. invention «Ute, «, . compound having . sauca« according 

to Fonnula (I) 



2 0) 

whercm 

R2 is hydrogen, aikyl, or acyl; 
Ar b COR3 or SO2R4; and 

R3 is alkoxy. «,lo«y. hettro«yloxy. Ikyl. «y|. hewo«y|. h«en«lkyl «„iBo. tUcytoino. 
doikylamiDo. aryiauDO and aikyiafylaromo; 

1^4 « tlkyl heiareaftyl aiyU or heteroaiyl, substituted or unsubstiai^ 

X b O. S. SO. SOj. or NR5. whercm Rj i, indepeodenlly chosen 6om hydrogen .Hcyl. 
bcroalkyl. h-eroaryL ^ sOjR^. COKj, CSRg. POCR,)^ or may optionally fonn a ring with 
YorW;nd 

»^Ji afcyl myi hocnafyl. hetemalkyl. mwo, alkyhuniw^ dialkyianao. vylaniDo, 



R7 i» Mro»i^ tkmg. mykocy. heiet«n*«y, dkyl. ..yl. he«««y|. heMroalkyl ainiao. 
Iky fninn l i i M wwi, ■ j l.ii a i u ladafcyhiyfaBBino; 

Rg it akyi .yi kmmmyi. kammByU -nino. alkytaniw, diaikyinino. a^l-Bino. 



■ alkyl aql kMrainl koroalkyl; 
Wisby^ot^'mmmm^kmmMlkyl moietio. or is alykoe. aiykm or he«an«ytoc 

t*<<%ctiu *«»" l ' f wfl n i » « cm cartons (thus fomiag a ftMBdffa^. 

y a -niiiil-rt] M «r Mft ef by«kot«n. hydnixy. SR,©. SOR^/SO^falkacy. anriao, 
wherein anuM is oT fM. NR, , Jljj. wherein R, , .kI R,2 are imfapendealfy ctoseo ft«n 
hydTDgen. aflgrl bacnakyt hmmmyU -yl. SOzR^. COR7. CSR,. PO(R,)2: aad 
RlO B hydrogen, afcyt aiyl. heienwyl: 

Zfanilaspin>moi«y«rano«ogrDups«bstitutedonthebeterocycltcrinft - - 
nis M. 
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This simcture also includes on opdcal isomer, diasJereomer or enantiomer for ForwiislQ (II), or a 
pharmaceuiically-occepiable soh, or bichydrolyzable ester, amide, or snide thereof. 
Compound Preparotioa : 

The hydroscraic comptmrafis of Formula (I) can be ps-epared using a varieiy of procedures. 
General schemes cnclude the foUov;^^. 
PREPARATION OF TOE Y MOIETy 

For the fTissnipulasicn of Y it is understood thot the aldllgd artisan may chooss to prepcre Y before, 
afto- or concurreuit with the pTeporotktn of the het^ocyclcc ring. For cimty, the W oad 2 raocesy Eot 
sho^ bstow. McjQ then <t3i£ Y and Z may be pressat in tSae compo:iinds of fcmiulb (I). For ccrapouods 
who^ Y is aoi adjacesit to the riac nitrogoi. a prefered method of cna^g the Gomproist^ ca; 




(A) (©) (Q 

Where cs a towc3iE:^b grtRsp or con be mcnipailoted or soibsteetSL each ecmpomds ore 
Eoiovyn or ore prepcred \sy Cscs^ tsxahcds. (A) is convert^ to its esiokiscisa sutaae^ aad R is 
manopukitisd to give (B) ^^stoq to ®r o aeibseqKisit saep. Y £3td 2 can be cddcad w cteed, fotowTsd by 
appropriate recstma G9 ^j^^vt^ Ci| . F©? euGfapCe, tSiis step may atcflicde trecasaesit wcSi toyi^jomyl cmm& 
iHKisff boscc ec3i^tES3o C3 0 ee22;^s:^ of ftiOTialh I (C). 

Fdc fee p;^?c3C£c3 c:^ ct^rEJCto to lfl::»sracydcc ms^ tt io Eis;<fcssS5id feia to dlalSsd ofeEi. 

"4-'' "--*- 

cosBBpoEuas^ of Ikjocb tIJ. !?C7 e^^spsc:^ c?fes?e X tato^jsa, pjsifianns^ EasaStidl to (aba ESisitjsifilbJiMta 
of ^3 Is c!a;6?v7a lb Cx) r^""^ — n Cr^>^, L b cay csospsiQtts bovis^ 0?^°^ cx^ © E3 o (^Jiw&Eas C??5^ oa 
Q!^®5fi3. TTTflS ffdlb^ c5r-n ctOJ cc33j::2E3 (a^ dittwce of btectdag gnnip fes tTssfcita efcs tfriM ©f fifes areasca 
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SCHEME n 

For compounds containing two difFerem graupi atttchcd to the ring nitrogens the prefened methods of 
ring ronnaiion are shown. For the prepvation and elaboratian of die heterocycUc ring it is understood 
thai the tkUled artisan nay dioose to prepare Y before, after or coocunent widi the preparation of the 
heterocycUc ring. For clarity, the W. Y. and Z moiety are not shown below. More than one W. Y ud Z 
may be present in the corapouads of formula (Q. The protected diamine is treated with the suUboyl 
halide. Removal of the prtMeetiog gnwp followed by addition of RjL. Addition of a pyruvate or 
glyoxylate gnwp uttkr natfaid cooditioos closes the ring to fonn the heterocycie. Upon foimation of 
the ring, elaboraiion ofdM invcotian proceeds as described above. 

Ar Ar 



^'V ,v 



R.L 



AT 

0 — 




RfO^ 




SCHEME III 

For ooopoM* OMM^ H oygca or a suUv in the keiarot^fic iu« die PR 
ringfiinnatianaRAoM. Nr*.pRpa«ioBaBdelabo«ioiiof dieheieftK^fcitog^^^^^^ 
the skilled artisan aqr i^otm » pnpm V befiore. after or coocorent wfth the prq>mion die 
hawocydic ring. For cMy. *a W. Y. and Z moieQ^ are not shown below! Mm dan Ww/y ind Z 
maybepiesentindKrni^iiiiBiliorfbmttla(I). A bifimctioitti iiioiety. for euinpte an amino alcohol or 
in amino diiolUre«adwiAa,«|fcoyl halide as shown below. Tlie halo moie^ seives as a leaving 
group. Addition of a pyravait or glyoxylate group under standaid conditioas closes d^ ifag to fo^ the 
lieterocycle. Upon fotmatioo of die ring, elaboraiion of d>e invention proceeds as desirt^dnbw 
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SCHEME IV 

PREPARATION OF THE Z MOIETY 

Of course 2iu!h3d c^asca will recognize to scSicEftes c^pliccble to fee prepsffcaoai of Y aiay 
be useSul in the pT^j^^usa of Z os stsned above. 02her pTefcTred osb<^ods ctg pTovidsd for i&e recder. 

Wh^ Z OS Q toll ®7 ^Mt*:^ afee ccssapourods of obe Enventioa may bz ^i^tcsred o 
cosnpound having a cc^teayfl b ^ ra^. Siccfli eorapounds ere pr^p3?ed by hmxm ms&a^ €Std many of 
such compocEftds ore tuscoo <S7 ettsasDsretolly ovailobte. Thus thie skiltsd arteoa cyall oppreckise tteas a 
hy<&wty, amino, mmo, cCieiry, <aim or cny oaher i^ap ^tm may be racnigmlded baoo a Gari»tjiyl 
cosnpound. The on&s' dk!ts7C2i3iQ ^ k^nl, R | or the suOtamesser onay bs dtoged. 

A prefsn^ tsxse^ of tac^Lcag ^ sptjo ccjnpounds of the nnveatMDi is vei a cartmjiyl comgMWKiid, 
assing •^proiectins jjPKip*' te:^^:^si©3y tsDooa fea tiie sucSi as a Ghcotoal or koal, otd she Rfiie. Kei^ 
oeeaols and ^ Uha ess ^i^jiiirLi! fexi rateayl ccasBptrntds by meiJtoJay Cesxd^ © ^ oi. Sss^ eosteiayl 

provide fer 2-Psaka c;^ fc:^s=ri£^. 

A vai^ siT ezi t3 oGasrcjaa in a sissilor fihs^icca, osa^g ifes (jutfaos of t&e scfessae 

!sD tfee ci^BvC r^i^^ r?\ oCtkj R* affijony cr afikytehco, fifes csofe^Kntdiios hy^rosy or ti^col 
ctttsipnasSs cse (^swcS &uZ3 i^"^ ©sxt(^3Esc^ by osing a snnsadcnd dsoEcyfeiaag pjocedese (Efeiia, ^ aL, 
Xfesovage of Eefesra% ^iss"^^-y»\ JCOS, 20^201). 

Ttee t3 TOtr^ t3 csasxs yisCd of d£ca©d pnwfetsa. c?ull£^ o^BSjaLp^Qj^ ^ 

^cessiful sysc2&s&§si. ^^^te ^ ^x^tsmsiy&sa of cjt^Bsnal coadii^cinsa, Gtc. is po^itke. it vyill bs iaQ^:^:5Saod 
uhoa to GQi^e a vortsty of Gos^poss^ cca be Qemscssd on a scsnatbr foshsoa, lasins ^ giacifkince of ths 
schessie abo^. 

H^e ^^rrZQEag snozetr^s vsssd bx pre^raraig tSts eompcm^ of the isveation haovm^ by 
£aao^ met(»tds, or ore comsnercially available as q stming nioaetriaL 
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It is recognized that the skilled artisan in ihe an of organic cbemistry can readily carry out 
standard manipulations of organic compounds whhoul fuither direction: that is. it it well within the scope 
and practice of Ihe skilled aniSM to carry out such manipulations. These inchide. but arc not limited to. 
reduction of carbonyl compounds to their correspoodtng alcohols, oxidations of bydnxyb and die like, 
acylations. aromatic substitutions, both eiectrophilie and nucleophilic, etherificttiMu. esterification and 
saponification aod the like. Examples of these manipulatioas are discusMd n standard texo such as 
A<ivwcai Organic qien^iTOY (Wiley). Carey and Sundberg. Advanced Or.«nirrh>mi«„y (Vol. 
2) and Keeting. Heterocyclic ChgniiityY (all 17 volumes). 

The skilled anisan will readily appieciate that cenain reactions are best earned oat when odier 
fiinctionalhy is masked or protected in the nioiecuk, thus avoiding any undesirable side i«Mtiais and/or 
increasing the yield of the reaction. Often the skilled artisan utilizes protecting grenps to accomplish such 
increased yieWs or to avoid the undaired reactions. Ttee reaetiona are foand in the liter«ure and are 
also well within the scope of the skilled artisan. Examples of many of these aianipoiaiions can be found 
for example in T. Greene. Protectjng GrpuiH in On^u. Sy"'*"<'T Of eoune, amino ackis used as starting 
materials with reactive side chains are preferably blocked to prevent undesiivd skle reactioRS. 

Hie compounds of die inventiao may have one or more chiral cenim. As a result, one may 
selectively prepare one optical isomer, including diastereomer and enantiamer. over another, for example 
by chiral starting materials, catalysis or solvents, or may ptcpm bodi stereoisomers or both optical 
isomers, inchidiag diastereomen and eoantkmeis at once (a raeemie mixture)^ Since the compounds of 
the invention may exist as ractmic mixtures, mixtuies of optical isoneis. nchiding diasteraomen and 
enamiomers. or stereoisomers may be separated iis>« known methods, such as ehiial salts, chiial 
chromatography and the h>» 

b addition, it is recogaiaed that one optical isomar, nekidBig diastemaMr sad eautiaaMr; or 

stereoisomer may have avmabte propeities <w the othar. Hhb when diackistng «i clainiiig the 

invention, whan OM racemic mixim fa <fiacIoead. * is eleaHy eoBtan^^ 

inchiding diastawimen aod eaamimaei^ or stertooomafi snl«antiany liee of ite 
claimed as well 

Methods of me 

M«.ltop«e«ea (MP.) fmmd in lb* b«(y opemte. in part, by bt^ 
tii«t.ix.whiebcomprisas«mceltol«p«rtn.aBdgb«pi«^ P««rtai mi g^^ojiomin. play 
an anportant rale in maintaiatag iha mt, shape, sinctin and stability oftissae fa^dieboibr "tahiliittw of 
inetalloprmeaaes are usefiil in trcatiagdfaeases caused, at least in part, by braakdow |, 
is known that MPS are imimals<y involved m tissue remodeling. As a i«ultofdus activity they have been 
said to be active ia many disordeis mvolviag either the: 

• breakdown of tissues; inchiding degeaentive diseases, such as arthritis, mab^ sclent lud the likef 
metastasis ormobiUiyoftissttes in die body: i . ■ : . . , . 



u 

o the remcdelins of tissues, including fibroiic disease, scamng, benign hyperplasia, and the Hike. 
The comptmnds of the present inventicji treat disorders, dissoses oad/or unwonted cwiditioas tyhieh cse 
choracieriied by unwonted (v elevated actovity by that class of pTweaiEss. For ejioiBiple tibe corapoBHnds can 
be used to inhibit proteoses which 

o destroy structural protetas (i.e. She pmseim that raaimam tsAsus stabjiity and ism3G8Esss); 

o interfere in inHerAmtrEceilulor aigaaisag, bcludiiag those Esiplisoted in eyiokmz lap-regulotioa, aad/or 

cytokine processing and/or inOssnme^iion, tissue degradaion aid other maladies (IbOohleir KM, et ol. 

Nature 370 (I9?4) 218-220, Gearmg AJH. et al, Woture 370 (im) 535-357 McG©^ GM. et al. 

Nesure 370 (im) 553-561], c3cd/(Kr 
o facilitnte pjrcesssss wfeteh ore wadosarod isi tfixe subject bgsBg ^s^3a8ed. for &um^h, t§>e pjwessisi of 

spensQ maturation, egg fertil&scsiosi ^ like. 

As tassd hsBEii, a reloaed dasfKmSsf or MP insbiied daaass" as oae t&ot GDvolves isstwosssed 
or elevated MP activity m tfoe baotesieol ©osiifesEKica of the disease or disardisr; bi &e bbk^sccnr cascade ' 
teedimg to the dosorder, or as a symptosn of tfee dosordigr. This "invoh^eaf* of fifes M?* iechi:^ 
o The unwasttsd or etsvcted MP ostmty as a "kmss" of the disoj^ cr bsotegtca! eKsaifeaascjpa, 

whether the activity was elevaaed g<assttccally, by iafecflcca, by autoammunity, trnnaa, biciiaecSjaacsol 

caiaass, lifessy^ (e.g. obesity] cr by sosfie cahtsr ccoass; 
o The MP as pan of ttee c5icsi?vall>te EDianafesiatMWi of the dosease c? disoj^tgr, Tfeos is, the djceose or 

disc3«£sr is meamabSe in terms of tfiis keoGcsisd MP aciivtiy, cr firosa a cltatcal sEisiidlpoisit, umwasssed 

03- elevasd MP CeveHs Endicot© tihe i^^sosq. MPs sseed soa bs the "halbai:^** of tfits dicsoss or dscste; 
o T8d@ isnwcHEted or etevnes^ MP ccfinvfty is poff? of i&e bcactesnniccal or celkkr cocsc^ to ifsfiulfes or 

relQSea to tfes dES]G3 e? dloste. IlEa to iro^^ssi, EaSiibitra of feg MP c^fivt^ h^^sm^ csi^jsc:^ 

atd fito eoE®fej (to fers3. ' ' ' 

dossstottei of MPt Qii^jssacsd e vcsissB itnr°q^ ere ©to j^Ific to tfeoss feissi. IFor eaes^lle, (to 
dBsErteitei ©IT (SK^CograsscD® G5fflfe"l^ (to fersMsra) of oa feepisQa. Sa e5$ ^ soas as fifes 
dfejQrtoGco of ®^QllIiogjiE;*sx30 fiJsssKd Ea ©sStsr Gfexss. Tkas, (atojch ©ot easgagaoirJ f@r cafivfty 07 efftcxy, 
ceff^ fccR^OT p^fedufy OTe ©eoa^ m^^mm^ to est osi j^sd^Jc MIPs ca to off^e^ssd 
tisms (117 ire[$tas of fe®^. Fet osM^^la, a orapcMS C3&is!h feplc^fa 0 fejgjfc^ disuse of o^tsiity cscd 
Efiil^iSMtSoa firr a MI? fors^ m to ps^to {o^. dte^jisrcjfSSi) c^8d ^ prefere^ to ©ecSissst ©f #JKiC3 

M vMMm, &mm kfaibicsra ore Eatcra feooavaiibbEs to ©gttoaa ttissncsa toa oftStsffs, bSids 
judicMsas cStcaoe of isjfijifefitKr, ^ csJesSivitiy dlss©'^^ efeiwe proved!^ for spscSifct fireoeaesu of «fee 
disiOTdsir, disease or mmami^ ees^M^i^, IFor enmspCa, cttjGipounds of tllus csaveiatto- vary m t&eir ai^ssy to 
psiasEraas inco tbo ©oBtraD ESsrvoas systieasi. Ttoa ©ttsapcassads sssoy be selected to prostoe eS2e«3 taedfcled 
through MIFti foMBd spsesfisally omsub tSc$ osatral irtsrvous sy^ton. 
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Determiwuion of the specificity of a MP inhibitor of a cenain MP is within the skill of the artisan 
in that field. Appropriate assay conditions can be foiud in the liteiaiuie. Spceifieally assays m known 
for stromelysin and collagenase. For example. U.S. Pat. No. 4.743.S»7 references the procedure of 
Cawston, et al.. A!vU.fiiocban.(l979) 99:340-345. The use of a synthetic .i>bs.T»e in an assay is 
described by Weingarten. H.. « .L. BipchWI BiortlY P<^ rfflnm (I9M) J39:ll»4.1 187. Any s.B«lard 
method for analyzing the breakdown of siiuctu.,1 proains by MP. c«.. of coune. be used. The ability of 
compounds of the invention to inhibit mettUoproteaae activity un. of connc, be tested in the assays found 
in the literature, or variations thereof Isotoied metalloprotease enzyme, can be used to confim, the 
inhibiting activity of the invention compounds, or oude extracD which contain the range of enzymes 
capable of tissue breakdown can be used 

As a .esuh of the MP inhibitory effect of the compounds of the invention. d>e compounds of the 
invention are also useful in treating the following disorder, by vimie of iheirmetalIoprote«e activity. 

TTk compounds of this invemioo are also useful for the prophylactic or acute ti^^ 
^Iministered in any way the skilled artis« in the f«kb of medicine or phannacology would de.i«. h is 
unmediately .pp««« to d»e skilled miaan tha, preferred loute. of admini«r«ion wiU depend upon the 
disease suu being treated. a«l the dosage fbnn choeen. P,efe.,«l routes for systonic administr^ion 
include administration perorally or paienterally. 

However, die skilled utiian will re«% appreciale the advanage of administering the MP 
inhibitor direclyu, the affected -re. for many di««ler,. For example, it may be adv«,tageo«. to 
administer MP inhibitors directly to the are. Of the disease or conation a, in 
mwwa (e. g . angioplasiyX area affected by aeamng or burn (e*. topical to the 

Bec«« the rtaodeling of boM .voivo MP^ the conpoundi of ll» 
prcventingpr».the«h«eM«. hiikna«.fa,he.n,hMov,ri« 

«Hl may re«m in fcntar bone w.lta. ne.»od fbrrqriacanemof «eh 
pnmhese. inch«le. Iboae «rt « jofa „p|,c«««mi (for example hip. knee and sbodder 
replacetnerittX total pnHti»J^ iKh^Jii^ 
mandible. 

MPa are abo active k remodcliiW (rfihe eanfiowascular fy«n (far exam^ 
l«h«). •'•«b.««W««<*-ooeof,i»,e«».«giopte^fc„.h^^ 

Iwlure r^ (ndomn over tine) it «at MP m:Mly h not deaM er b devnod hri^Me «o 
b. recognized lor tta body a. -hM.^ to the h««« «^ 
«ov«y in i«lica,i« „ ^ 

n»B«,,epertek»iaju,y.i«d«i,,ch,«^oh«,«cti^ «.g»ptosOr ,««o.l, «wi 

-ortic aneurym may incre^e h»g t«m success of any od«r !,«»««. or mv be a treatm 

In skin c«. MPS are inplicaled in die remodeling or turnover" of skin. As a resuft, the 
reguWon of MPS improve. „e«»em of skin conditions inchMling but not limited to. wrinkle repair. 
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regulation and prevention end repair of utmivcolet induced skin dnnjoge. Sisch a treatment iacludss 
prophylactic treatment or tvtsaesnent before the physiologtcQl manifestations ere obvious. For eaomple, the 
MP may be applied os o pTO-s»po35S?e t^oiraem to prevent »hmvblet dasiafje oad/or d\ma^ afiter 
exposure to prevent or mmimizi post-capocsure dornage. In cddition, CWPtj are eraplccated in to discs^aefs 
find diseases related to otewmol tiasuea tJiat resallt frcan Gbnogsmal fiumover, whcch Dnclcsdes 
metallcprotease cctivicy, such as epidemioftysb bultloao, pKsoriasis, scleroderma ond aacpic denaoto. Ths 
compounds of fibe inventzd^ ore ato lassftxl for treatiiag the cunjasqaeices of "ftttTraoT snjKiry to the skin 
including scamng or °coa«ms«ion'' of tissue, for eEomple, folDowing barns. MP mhSbatioia ia olsso ocsftja m 
sis:gicsl procedtEres involving the s&ia for prevtsuticn of sciOTag, oad prmtaotica of aoffmal! tissa gytywto 
including in such q^licaaciOTS gs limb reaitcshscent and SBfroctcjy surgery (wh^er fey Ecser cr casGSctca). 

In addition, MPs ore ralaaed so dssorda^ tnvolvmg Eregalcr tresMwSsliag of ©afesr tsascss, sassh as 
bone, for encsupHe, m mosfiteosia cstd/cr ost©cp©rc3BS, or fea- spscifcc OTgoas, sicch as ia lives- cinfecssa cstd 
fibrotic lung dfiseas^. Sisnokdy m diseases such as tsKiilitiplie oeBefOsk* MPs may be onvolved mi (the' 
DTTCgdar mcdsllEiig of btesd fcmin bcm^ c^or rayelsn s^tsoths of ksstvous eassKie. Thus regatoaiag £^P 
activity oaay be msd as a ssircssQy m ^nsoidag, {^Krevessttmg, eoiass^Slinji such do^scsss. ' ' 

M?^ we a(so &ou(3^tt Co be siBVoWsd ia mcsiy ^ilecsicns, toh&dET&g cyftuxnnegalGiVHTiss; [CMV] 
retinitis; HIV, asid t&te iresultlas sym^TOsne, AOIDS. 

MPs may also be iavolved in easm vosoUgsisaaflon t:<iere surrounding tissBse needs to be bro^ 
<Smm to £Jtow msKif bhxod vesssfis mdt as in an||c9fjb?osita b@na3\|icsKQ. 

Smce MPs bj€o£c dssvya Qh@ eso^csslhak^ isaa&is, ^ k esata^^tsed t&ot inhMoTs of ^&@3e 
enzymes can be os G^ir^ eu^l ag^ats, fc? seobi^Cs ^^sv^tnog oviatas&asi, Sn gtjc^^^sssiBg 
psassjffafe ©f to tm cdl teagfe fe ssefcs^IMcj ®5Esa ^ to ©^fe^a. EsaffltoiODsa <af «fee 

Sfei©3 C30 G3fffiGsn?ifl k fe3 McMi^itiiDy i?s;p2S3, ad m to i^s^jsssEag of eyte^sfc^ 
cosiQp^r^ro^ 035 all£x» OS £M&-Ga^::s!3iic^i07C3S, Sio? ^ Steves ca£lom(nQC3cG3i GS ps^bstt 

Qsafinma or ireted! tisas (fesx3o Keter^o System. 

Wfease caiaoteaissitQf fe3 to e:2iG0 dT dlkjcv^, kMi®e pgs^tsacs ^g^^ Ci3IP dsd 

TbMs MP BiabMteiro eca be oscsdl (fcr tj^ffisac ^bssj^^ fiBchsdrJug, lapas eryitoGa!^'' a^l<os^ 
s^^tntdyBitis, otd aEStoiBos&tasi^ Ctssedtis. SossD^sates tihe scsk efSe^ of atatiiDimietiSEae ^tsrc^ rsmH m 
eaccertotoB of c^flser et^cictm nsiedhsed by MPs» hese MP yhibitor tb^apy Is ei^^ssih^ as ^Hi, for 
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In «Jdition. other fibrotic <Jiseascs lend themselves to this type of therapy, including pulmo««iry 
disease, bronchitis, emphysema, cystic fibrosis, acute respimory distress syndrome (especially the «:ute 
phase response). 

Where MPs « anpliated in the undeiired breUcdown of tissue by exogenous agents, these en 
be ,re«ed with MP uAibkon. For exmpte. they « effective « nutle sndce bite ntidote. « „,i- 
vessicanu. io tmiting .ilergic inftammttion. septicemia «.d Aock. In «Jdition. they are useful as 
antiparasidcs (e.g.. in malaria) and antiinfeaives. For example, they a« thought to be useful in treating or 
preventing viral infection, inch^fing infection which would resuh in herpes. "coW (e.g.. rt,i„„vi,.I 
mfectionX meningitis, hepatitis. HIV inrectioo and AIDS. 

MP inhibitor, ar. aho thought to be useful in treaing Ahheimer's disease, .nyo^ 
sclerosu (ALS). muscular dy«rophy. co«pIic«ions re«,hiBg (ro. or arising out of dirties, especially 
those involving lou of tis«« viabihty. coaguktion. Graft vs. Host disease. leukemia, cachexia, anorexia, 
proteinuria, and perhaps rcgulatioo of hair growth. 

For some dise-o. condid«»s or disorders MP inhibitioo is contemplate) to be a prefened 
methodoft^amiem. Such diseases, conditions or disorder, indude. anhritb (inchKfing os»eo«ti^ 
rheumnoid anhritis), c««r (especially Ae prevention or arrest of .«nor growth and metastasis), ocular 
disorder, (especuU, con-al .lc«ioa. hck of eon.e.1 healing, macular dega,e,«ico. and pterygium), 
and gum disease (espKially pcfiodootal disease, and gingivkss) 

Compoumh pnfcmd for. bat not limited to. the treamem of arthritis (inchiding osteoaithritb 

«d rhe«ma«,id anhritis) «. ,h«. compound, ,h« are selective fbrihe metalloprore-e, .ul d.e 

disintegrin i — ' " 



Compoi^k prrf««l far. b« nci limited to, the tt^^ 



-rest of tiunor .ro«^ «d ..i^Mb) « iboec 



IV collage 

Compoondi prfw^ far. b« ooc Bmitod to. 



ukentioa. bck of cb^aI - ^ 

"Miw iwgMMiuuu, and ptnygmm) are those p^*nif that 

broadly uhibit mcaOopretMa. fitlUajy iheae oompouDds are adminittered topically, man pre&rabK 
asadroporgeL 

CompouiKb prafan^ fa,, „ tote^ 

<*«tsc,aiidginghritii)are faaaac««pou^ , v^.^ , 

^«»°^Wmf' ^. - . ^ 

The compositMMtt of tiM kivcaliaD comprise: r-^ 

(a) a safe and effective amount of a compound of Formula 0); wJ 

(b) a phannacemicaUy-acccpCable carrier. 

As discussed above numenms disease, ait known ,0 be medi«ed by exc«-or underirtd 
meiaJloprotease activity. These include tumor metastasis, osteoarthritis, rheumatoid «thrifis. skin 
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inflammoticn, ukenatcons, panicukirly of the omea, reocooa to infection, pericdonistis and tbe lake. 
Thus, the compounds of the invention ere uselTuI in therapy witfa fegard to conditcons involvnag this 
unwanted activity. 

The invention compoyads can thefefore be fcrroulalled onto phormcxemical cosnpcsiticjas fcx use 
in tresonem or prophylaaia of these conditions. Ssosndatta phanncceuticQl fcjimuloticn tiechinM5i£3$ £^ eased, 
such as those disclc^ in RCTwrnoa's Phannciasutica] Scieti^, Mesk Publishing Ccmpoay. Easaoa, Pa., 
latest edmon. 

A "safe ond effTective omounf of o Formula (1) conspoBssad is an nraount itha! as elTirective, to 
inhibit metslloproteases ot the 3ite{g) of activitty, in a raosnfisioE stiibjcct, without ondue adveyse code 
effectts (such os Eoanehy, onitation, or olleirsic respoase), comimeasmrate ^itHi a ireoscaai^Ile 
b€n€rit/ria& ratio when ased iiD t&e manner of trhis invetaQDOo. The spsclftc *'£afe oad efffesteve 
amount** will, ohvioiasly, vary with sach factors as (the particular condition befiag created, oho 
physical conditsoo of the patient tbe duration of trefltraeat, the njaiupg ofcoiacaiTeat fihesrajpy (if oisy), 
the specifac dosage foirra to he used, the carrier employed, the solubility of the IFo?mau5a (B) 
compoQind therein, astd (the do&age re§imen dcasiired for the cosnapositioa. 

En addition oo Qhe subject compoisQd, ^ compoQitbtnts of Che sobject kveatioa costziQ a 
phOTnacewsrically-Gcceptoble csnrsr. The Otsren ^phsracceuakally-occeptoble casrcs^, as Bssssd h(S?eaa, 
msms ome or more csnapatibte solid or tKnuid fill©* dilueats or ^cc^^lating substoaces whids csq S5uM)le 
few DdmiinisGraaioa a E[ts£3S!KSQl. The tsm "ccrngKiaSble", as used hsseku meoas to Che corapo3j(2a9s ©f (^se 
ctMnposiiiOT ere cc^^ of bstag commingBed cdth the m^s^ acnapouad, aid with each ctto, m a 
manner such that there is tto msrcsiiiism wfecdh woald aeabsSEmyiy (deduce tfie phESfflcssatcsil eiStecy of 

aiiMscssi% hflcjfe p:?f^^ c^d cs^scsaHy tec? (iaalsfey Co ^^m^ fessa sufitc3)53 ifer c^ctocto (b ^ 
DSiSiiaallo pjefec^Hy fs^t^^Ti^g^ b3®3 ©iKicsd. 

[jtsi^ S552r^ eelinatess cad as dOTsravos, fsssSn as sefena eojfesiixyiSESSfeyl edCatos, ^yl ©ellkiCs^ csd 
(ffii^hya ©elKutes; powtSss^ Eyt^jEisc^th; maSK; gefiozm; tote; sollid MteMa, jsaeh cb sttssts cscd cad 
EffiagnesaBaiaB oasorcje; sntoiq?^ oaiifcs; vegejoi^b ©Sfe, sacch as psDaaE oil, ecssoacsed oil, csscnae ®H ©Hive 
oQ, ©OS® ml C3td ©31 of Efesotosasa; ^8y®te csd^ C3 pis^tsse B^^t glyoeffes, cKrotol, 'Efi!ti:^£2M, tM*"" 
polye^ykaae glysol; algssoa csfid; ^ulsifloirs, stacSn as tfee T^lfESWS; weffiiiag cgsitss, mfei cadfesa !c3yl 
sulfeie; cotering aQessfis; flowcuiag ageaas; tohHeomg agetws, stabaliaars; fsitwoifai®; pjoscswafi^; ■ 
py70gesn-&es water; iso&tmc s^ists; ascd pho^thase ^IMisr aokTZooas. 

Tl^e choice of a ph£3maoeutically-ccce{p3b&e ccmer to be ussd m ooajusDCSioa with t!h3 sutli^3Cii 
Gossopouiad OS basccaUy detennsEed by the way ^ cs^pound cs Co be administeTed. - 
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If the subject compound is «o be injected, the preferred ph«ni»ceutic*Ily-iccept«ble cmier is 
sterile, physiologic.l saline, with blood-compatible suspending agent, the pH of which has been adjusted 
10 about 7.4. 

In particular, pharniaceutically-aecepttble carriers for systemic administration include 
sugars, surches. cellulose and its derivatives, malt, gelatin, ulc. calcium sulfate, vegeuble oils, 
synthetic oils, polyols. alginic acid, phosphate buffer solutions, emulsifien. isotonic saline, and 
pyrogen-free water. Preferred carriers for parenteral admmistration include propylene glycol, ethyl 
olcate, pyrrolidone. ethanol. and ses»»e oU. Preferably, the pharmaceaiically-acceptable carrier, in 
compositions for parenttral administration, comprises at least about 90% by weight of the total 
composition. 

The compositions of ibis invention are preferably provided in unit dosage form. As used 
herein, a "unit dos^e form" is a composition of this invention coouining an amoani of a Formula 
(I) compound that is suitable for administration to a aminal. preferably mammal subject, in a single 
dose, according le good medical practice. These compositions preferably contain from about 5 mg 
(milligrams) to about 1000 mg. more preferably from about 10 mg to about 500 mg. mor« preferably 
from about 10 mg to about 300 mg. of a Formula (I) compound. 

The coaipoiit>om of this invention may be in any of a variety of forms, suitable (for 
example) for oral, rectd. topical. nasaJ. ocular or parenteral administration. Depending upon the 
particuUr rouu of admmmraiioo desired, a variety of pharmaceutically-acceptable carriers well- 
known in the an may be oaed These inchide solid or Uquid fillers, dlhients. hydrotiopes. surface- 
acUve agents, aad rarafiaalBiiag substuces. Optional phannaceutically^ve materials may be 
included, which io m Htomiilly mtttfm with «ie iahibfaoiy aetiviiy of ike Fornmla (I) 
compound. TW mm af caniv cnptoyed ii c«i)tuetioa with the FormuU 0) compound is 
tunieieu lo pnrvMa • fr U i a l quMliy of malarial for tdmiustrttioB per unit dose of the FomuU 
(1) compound. Ti a^ campoahhrns for maldag dosage forms useful in Itie aictiiods of ibis 

inveotioB are daacrted m *. foUowmg references, all incorporated by rcfemce herein: Moden. 
nunnynititi a^imi t ad to (Banker ft Rhodes, edhon. 1979); UeberaMo ct al.. 
Ph'nMCffltiai Pma TmU T l Wrt (IMI); and A»el. tmrednerfa, ^ Ph^ nnaceuticl n^,. 
fiUm 2d Editioa (19M). 

In idditiaB • the cnmporirinm of dw sut^ nvcoiiMi contain a 

pbaniMc««Hli' fell) Hiaiulik cankr. Ite tam "phamaceotically-aocqitible canier*. as used herein, 
means ooe or more c»p«Me solid or Kqnid filler dihients or enopiolating substnlas which are suhab^' 
for admimstratioa to a amaal. preferably mammal. Hie leim •compatible-, as used herein, means that the 
components of the compoaitiao are capable of being commingled with die subject compound, aad with 
each other, in a manner such that diere is no inteneiioa which would substantialb' redUM the" 
phaimaceutical efTicacy of die composition under ordinary use situations. Phaimaceuiieally-accepuble 
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CQTTiefs must, of course, b€ of sufnciently high pamy ond sufTicienUy tow tonicity 8o render tfiiem suitable 
for £dministration to the £minai. pTeferobly Rismmd bsing tremed. 

Seme ejiamplss of subs^ces vyhtch con s^e as phonncseuticallly-occepta&le comers or 
components thereof are siagm, such os Icctose. glucose cstd sucrose; starches, such as cctti ssorch oati 
poscto starch; celhalose md Bts derivatives, such os sodiusn cofbonym^yt celltsOose, eiSiyl cslblose, and 
methyl celblose; pov/dles^d tr&sncsmah; ma&t; gekm; mtc; solid hstetsosits. such os steoiric ccid oad 
msgnssium stearate; calcom sulfate; vege^toble oils, sa&ch os psoaut oil, os^sasisjesd oil, ^ssooie oil, olive 
oil, com oil eid oil of theob^Dano; potyols si£ch as propybae slycotl, glycsrise, ctnbiaol, sssmmtol, asud 
poDy^yleois glycol; olgmic ecuil; eomolsifiers. socch os the TWEEHS; creosng qgeaas, sucSt sadsusBH &o^l 
sulti3te; colomg c^^sa; iHovcTing c^siss; tobtssniis ogesits, stabilisers; osBtcosidcstis; pTs^esvotives; 
pyrogert-free v/oter, istmrax saline; p&oep^uise l^^er solutioias. 

Tbe d^ice of a pharnwiceiHtically-cccegrs&ie cmm to be assd m eeajisxSEan vytah 'she scsbjsci 
ccmpotAfld is basiccolly ^ssi&mm&^ by fi&ie v7oy ecs^omd cs to bs c^&ntss^vsd. 

If subjsct ccmpmmd is tto be mjecoed, tbe prefeiTOd pbanaaceSEcaUy^oeespsabb comsr is 
st^b. phys&ologccal s^ilioe, vysth blcotS-opmpatiblle suspeadiag ageat. the pH of ^f^^bkh has bs^ adjusted 
to cbcut 7.4. 

Various oral dosage forms caa be Kosed, iachadimg such solid forms os tablees, capsules, 
granules and bulk ponders. These oral for^isis eostpriss a safe and effective amount, usually at least 
about 5%, oad preferably from about 25% to about 5G%, of the Formula (I) compound. Tablets can 
be comppssssd, tablet tirittarates, eaterk-coa&ed, soaf^-coated, filsss-cooted, or sauttiple-compressed, 
containing suisable bis^^ss^, Msricmtz, diluessts, dBse^ssgratiaQ ag^ts, coSoTicv^ ogeBSs, Slavcs^g 
QSeafis, fl®t7oC!5!^fiag ogeana, Gsd SKsteig qj^sbub. Lt^ld oral! dcsoge ffiKiaas kjcIfods o^pjasKos 

gr^ukss, oad sloTe^^roaeoQt i^TOparaaic^ ifcs(S^iste2sd iSs^ efHerv^^sit i^omai^ soasaotoQ a»c!yb03 
so&ves&ts, [^;!ps&@rva2ivvscw s^^ifyoaQ o^csato, otss^^sd^ ageats, dillissssiss, s^TeeQisstsrs, ssio&ZaBQ agGSit!^ 
coloffiag asoBio aad fiSovcTKag OQQisasi. 

TTfeg I^taascssfflaicQSJj^^ csrisr cornbts ftu ^ piTVa^oascsa off tcato dascse feoao to 

psrcral ci^sahusecifca oe n^sJWsscs^^a ® Qia:3 ort TobCsfe ty^bsoXfy GCsqEjks ©osiveaficsnsiQl 
p5E^M::s€K3ieily-<^(E:sp2^d!^ cdjiiivcafia as ksnsn dSifc^saits, raish as CQbiam cajbraofie, ssjfcsa e^fesadis, 
oaaaaliol, Ic^tooe C3td eeSSotscs; feaSsa ci£^ os C2=ra^ ceSa^ oad ocssvacs; dsciiBaej^DtSJ g^r^ £s cS3®&, 
aJgtncc csid caid cjrosffimEsCcs^ LiEtoicciiiaa oncfe ao BEJGSJSsfesa steords, stsms cd^ osd toSs. OUc^^saD cscSi 
as siiDCOs) dsouci£3 eca bs taasd to ^pTo^^e ck^7t£%eristics of the pff^d^ sqiksii^. CotsTisig qq^^, 
mdi as the FO^C dyes, can b£ c&Ssd apjtsoTos^. Sweet6&€?s osid fKovcmsiQ agesass, mdit os 
aspsrtansie, sv^cdiarm, toaea^l, p^s^^tsrsoiGStt, &uit flovoTs, as^ u£s(?ul adjuvasats for chef^dbfie tabCsis. 
Cables typcsaUy eim{jmse om or ssacje solid dillis^ts dissbsed above. The selectcsst of "cairTt^ 
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component, depends on $econd«y consideraions like tawe. cost. U)d shelf stability, which .re not critical 
for the purposes of the subjea invention, and c«> be readily made by a person skilled in the m. 

Peroral compositions also include liquid solutions, emulsions, suspensions, and the like TV 
ph-maceutie.lly-.ccep.able c«rier, suitable for prepamion of such compositians «t well known in the 
art. Typical components of earner, for synip,. elixin. emulsions and suspension, include eth«»>l. 
glycerol, propylene glycol, polyethylene glycol, liquid «.«««. sorbitol and water. For a suspension, 
typical suspending .gents inchKk methyl celhitosc. sodium c«boxymethyl cellutose. AVICEL RC-591 
tng-c-tth »,d sodium .lgi»«e; typicd wetting ^ inchrfe lecithin and polysorhate 80; «»1 typical' 
preservMives include methyl p«,be« and sodium benioate. IW liquid comporitions may also contun 
one or more componems such as sweelcneti. flavoring i«ents and coloiant. disctoaed abo«^ 

Such co,apo«tio,« nay also be co«ed by coBve«io„.l methods, ^iedly wiA pH or time 
dependent couing,, such rim the object compound i, nit^ in .he gawointeainal tnct in dte vicinity 
of the desired topical .pptic«io«.o,.,v.rk»«,i»«.o«tenddKde.i,«l«tio,i^ Siih dosag. form, 
nrptcally include, but «e not limited to. one or mo« of cellulose .cet«e phthatee. polyvinyhcetae 
phthaUue. hydroxypropyl methyl ceihiloae phthahte. ediyl cellulose. Eud^git waxes and Aellac. 

Compositions of the subjea invention may optionally iachide other drug «eiive^ 
Other compoaition, useful for attuning tyamnk delivery of d» «Ajee, compounds include 
sublingual, buccal and m«l do«ge fonm. Such cmtpositioo, ^|y comprise one or more of ..table 
filler substutces such as .«er«e. «rtitol »d manniutl; and binder, «ch a. acacia. micn«y«.|ll„e 
cellulose. caiboxymed.yl cellulose uid bydroxypnipyl methyl ceUulose. Glidanti. liibricams. .weetenen, 
cokinms. amioxidanl, and flavoring agent, diseloMd above may also be inchid^L 

The coopositiMu of ihi, invention can alio be •dminimied topically to • lul^jeta. e g by 
«he di.ec laying o. or qmading of the ««po*k« «> the epidemal or epithelial tiuue of .he 
subject, or tr^sdennally vi. . s»A comf»i^ iach.de. for example; toliota. c««a,. 

«hai«,. seb a»i «,Ud,. topieal eaapodtlons p«fc,ably ccmpriv. a safe «,d effeedve 

«no«.t ««ully « h-st about 0.1%. and preferably <h« about 1% to abom 3H. of d» FormuU (I) 

eo«po««L Suitable cani«.ft„uvfcalad«lni«iadoopr.f«blywnain in pla« 

cootmuotu fita. «Kl ««,t beiag removal by per,pimi«. or im«er,io. in wata^! Generally d» 

emier i, 0.^ in awtife and capri.te of living disperied or di«olv«i thereto the Fomuto m 
compooml. 'n'««rt«r«.ytoclndeph.™«e«ieally-.ec.p«rfeeaolien.^^i^ 
•geata. aolventa aad Ae like. -1 ^ - -i.- , 

This inveatioo .bo provide, methods of treating or preventing di«»der, a«ociated with 
excess or undcired metalloprotease activity in an «,imal. prefera>ly liammii iubject. by 
•dminisering a ,afc and effective ««o«nt of a Formula (I) compound to wirs'ubjici; A, fie'd ' 
herem. a "disonler «««i.t«l with exce« or undcired metalloprotease u^Ovity' Is any di»rder 
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charocterized by degradation of proeeins. The methods of the invention are ucefiil in treating 
disorders such os (for ejcmnple) osteoarthritis, periodonittis. corneal ulceration, tumor invosBon. ond 
rheumatoid arthritis. 

The Formula (I) compounds and compositions of this invention can be administensd 
topically or syatemicolly. Systemic application includes ony method of bcrodloscmg F<mnQla (I) 
compound into tbe tissues of the bwSiy, e.g., (ntra-aniicular (especially in traatsieat of rftiettsmotoid 
arthritis), intrathecal, epidural, intramuscular, transdermal, intraveniOMS, iQtroperiton^l, 
subcutaneous, sublingual, rectal, and oral admiaistration. The ForriQula (I) compounds of the present 
invention are preferably odmanistered orally. 

The specific dosage of iahSbitor to Ibe odminisiteired, as V7€ll oo the dutrasDcca of trsc^saiefflt, oad 
whether the treatment is topical or systemic ore interdependeat. The dosage oad trecossieat psgiraea 
will also depend Bipon such ffocaoirs as the specific Formula (I) compoaaiad cased, the fireatinaeiBt 
' indication, the ability of the Formula (I) compound! to reach mistimum inhibiscTy ec«£Ccaisoai©as at 
the site of the metallopro^eose fto be inhibited, t&xe pers4mal asrobutes of the smfb^ect (such as c^fei^IiaQ), 
compliance with the treatmeet regiisiea, and the presence and severity of cay side efTeeas of afce 
treatment. 

Typically, for a huaaa c^h (weigbiag approaimaiely 70 tcilograms). &^ about 3 to 
about 3000 rag, more prefesrd^Oy ffroaa about 5 mg to about lOCO rag, sa©re preiFerably from albowt (10 
mg to about 100 mg. of Fcjoalh (H) eosapound are administered per day for systtesacc adnaiisismition. 
It is understood that t&ieso ^©cq^jo ffcnges are by of eitasaple oally, aad tthat daily administration 
cssn be cdjusted depestd^a^ @3 t£y} (S::sC3Sii listed above. 

A prefefned EacSs^ ©f c^^catooiica for treaasn^ off" rCi©!®3QC®£^ cs^tursaas ds mdi ®7 
poTQEterally via km>arttsct:y d;jc:afe3. Ao iis (lsia®wa j^jcsttcsod iia to aii,..ol ffsMeCclEaas for 
poreateral cteaaicecatcD crra to cx°3^e. Per masasaols, eopsecQOly fa wmr^ (ocswiag ca 
approansicKe ctg^ cf ^ Il]llisc^c3£)) ia^vo^fl dlosss of feiosu atost fi^EJg 0® oteat BttO mg 
ore pyefewe^ . . 

A pirefeore^ Ei(^:c6 d! oyor: — \H c^missiircaka fis ®jal. IlEsllavi^aO <isc33 ®f 2i?ra Db®3t 
10 ccig CO oboist OCSO qq, pofo7t±5y C?ecd ab®di iO mQ as ofe®2!it 300 Eig c?e prolfesFod. 

Topical eteEQgsiTnfeD C2Z3 to ocso^ fi® dlslfiver fiSts Forsiula (S) cQ^poftcod systeEaisoIlly, or go 
tireat a swibjoct tecaMy. Ito r-'^^r r^ I?®j5DDfio (E) ec(aai^©3Siad no be itopically otoflafisssre^ depetads 
upoa cuefci focaors os ote ccsnt^vtfy, cj^ipa o©d Cocoiiosa of Qhe tesstae tto be Hsecaed, Qhe eesapaofitics^ 
asad comer (if oiay) to fcj atzitsy^aaso^ GfciG porsioalor Fcnaula (I) wwauMwainid to' be adEaiflBsaefedl,'o3 
well as she porticular dics?^ cs) t3 Qs\3oae^ i:^ the extent to which sysssmic (as distinguished from 
local) ejects ore des^^ 

Tbe s^bsesTs of ^ b^^ericsD cca be eoroeted to speciffk Iccatioas where the me^lops^&tsase cs 
accumulaaed by using torge^tng Kigcrri^ For example, to focus the ca^ibatOTs to metallo|mx3ease cocstoiaed 
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in a tumor, the inhibitor is conjugeted to an antibody or fragment thereof which is inununoreactive with a 
tumor marker as is genemlly understood in the preparation of immunotoains in geiwal. TTic targeting 
ligand can ai» be a ligand suitable for a receptor which is present on dte tunior. Any targeting lig»,d 
which specittcaJly reacu wid, a marker for d>e intended target ti,«.e can be used. Medtods for coupling 
the invention compound to tht t^getiag ligand are weU known and « similar to those described below 
for coupling to carrier. TTje conjugates are formulated and administered as described above. 

For localiaed conditions, topical administration b prcfared For example, to treat ulcerated 
comea. direct application to d>e affected eye may employ a fonaulatioo a, eyedrops or aerosol. For 
corneal treatment, the compounds of *e invention can also be fonnulaied as gels. drop, or ointments, or 
can be incorporated into collagen or a hydrophilic polymer rtield. TT»e materials can also be inserted a, a 
conuct lens or reservoir or as a subconjunctival fomtulatioo. For treatment of skin innammaiion, the 
compound is applied locally «ul topically, in a gel. paste, ulve or ointmem. Tl« mode of ire«ment d>us 

reflect, die n«a« of the condition and «.hable fonnuhtiow for selected route are availab^ 

In aU of die foregoing, of oourse. d>e compounds of tf» invention can be administeted alone or as 

mbctures. and die compositions may farther inchrfe additional dr^g, or excipie^^ 

indication. 

Some of die compounds of At invention also inhibit bacterial metalloproieases ahhough 
generally at a lower levdduadmt exhibited widt respect to mammali«metallop««^ Some hacteriaJ 
met.llop.otea.es seem to be Jess dependent on tht stereochemisny of d.e inhibitor, whemas sibstantial 

differences are found between diastereomers in d»irabUky to Inactivate die mammalian protease ntus. 

titis pattern of activity cnn be used to distinguish beiwa« the mammaliw «d bacteriil emymes. 
PrepiTationandU«ofAmg>^ 

TTie invnioa •mnpmimb en ibo be i. knaoiamico pmocob to obtain antisera 

i«««uno.|«ilklbrih.lnv««ionc«pog«l,. As a« iwoKlon compoutHb a« ml^ivdy small, diey me 
•*««ateouriy eonpled m a-igariealiy ..mi cmrien «h „ 

bemocyanm (KLH) or sanan t- i^.: ^b«, a—. -• . ^ . 

^ % / w«B uuam catnen. For thoae mvennan oompoands having a caibmyl 

fi««io«K«y.eouptogto««r«««bedo^ For exmnpie. the' 

carboxyl residue ean be redue-J to an aldehyde and eoupW m carrier thm^ 
«»»og,o^p, fa p«ein4«.edean«n. optionally fclkm^ T^, 
cboxyl mklue can abo be reactad with sklaehain mnino gmop. ,»iag J^Ot^ "^ «eh „ 
'ficyctohexylcaibodiintidDorodiercmbodiimidedehyitatingagmi j^^^:. ; 

Linker cmnpound, can aUo be used to effect die coupling; bodh tonobMimes^ «j 
beterobifimctiooal linkers are avmlable from Pierce Chanical Company. Rocklbrd: UL TTe resuhing 
nminnogenic complex can dia, be iryected mto suitable mammalian subjects such a, mice, rabbits, ami 
*e like. Suitable protocols involve repeated injection of die immunogen in d» preseace of adj«v«its 
•ccording to a schedute which boostt production of antibodies in die serum. titem of die immune 
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senim can nsdWy be rrieasured using inununoassay procedures, now sBaadtyd in «he on. eraployimg the 
Invention ccrapouoda as antigens. 

The anJisera ofetainjed con be used directly or raonocloaal aniitmdcss may be oSjtoiaed by 
harvesting the peripheral biood lympbccyttes or the spleen of the immuniaed cnKsnnl ond traBscjinliang the 
antibody-producing cells, (Tollo^ by ideniifyinc ^ suitable ontibcigy ^c^n lasang stotifoyd 
immunoas^iy techniques. 

The polyclonal or fTuntocIonal pyisperatioiiis aye then ussftil in monhcnQg th^py or prc^jhylanis 
regimens involving the compounds of the invemioD. SuatabCe samples swch aa these derived ftom Weed, 
serum, urine, or saliva can be tested for the pjresence of aha ct^inistescd Bihibatc? £S voffious ttisies during 
the treatment protocol iBssig stoitdsyd Es^Matuaoossoy tte^jqiBes whSch eaptoy itfes cnnibody pre^craltoas 
the inventioji. 

The inveatio3i ccoapcaads can also be coapM to Ic&efei such oa ccmiagrop&cc Babsls. e.g., 
technetium ^ or M3K uacng sdoatod cmsplcsig siaeti}Mt&, Tbe lobsled compoojfe are c&iEaimed to 
subjects to dstgyraete tfite Iccctoas of excess omo^sats of cjiq or raore meeiilcpymeasss ia vivo. The 
ability of the irahibitm fio ceCsctivety biiad saistalloprotease is tte toE^ cdvim^e of to mtsp ^ 
distribution of these eazymesi ta ism. Tih2 techniques can also be ecnployed m btsQollo^ca! pTccedur^s ond 
the labeled inventus cosnpmni:^ cos be used m comp^itive smsnuniKjssays. 

The following @o(^llai^tas Gi^nsnples illustrate the compouads, compositions, ond sses of 
the present invention. 

Ccmpaao^ ore c^s::fymi mtsQ oM ^^C NMR, EfcaneBSSil os^afiy^is, mss ^seara m^ox 

TypccoHy cssril C25\;c=33 ao CX24 (pefeid^ ® ^l?c2d Sam 1?©t oirapte, iissdaJS^^j^iSoa fSW) 
is diotilbd feroa cs^fcn c:^ {^^^^°?;^C^c:::g:23, ^ilfcc^rsggfteos ss dIjtiBisdl fe^i eoilsEoa Isiydjt^ asi^ oBI 
©ahsar eolvgists ao |^rna±:r^ a C:? c>^^j\ai?jt:3g Qs^sacEogifj^ is p^i^cjiscs^ ca jsdBcso G39 - 

(TLC) 83 perfcjBt^^ en cto cccxc^ rAI^ qsI ptej (2C0 - 3C0 Bdsejr) csd vosGofiisid ;::7£^ UV ©7 
3% p!^o^i5tC3nolyb& cstil b EcS^l 
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lJ-DI.|(4-n,etho,yph«,jrl)«UfMylhWHltaielhyH,rop..e (1,): 2. 2-Dun«hyH. 3-p«panedi«Bine 
(502 mg, 4.9 mmol) is di.solv«l i„ hi w«endiox«n. (tO mL). To this is -dded -Mnethoxyphenylsulfonyl 
chloride a03 g. 9.8 mmol) foUowed by A-methylmoipholiiie (2.4 nL. 2 1.6 mmd). TTifa miwwe is stimd 
30 minute, .t loom tcmpennne u which lime TIC (7:3 ethyl icetiteAexaDe) indicated the mcdon to be 
complete. The reaction fa dihtted with 150 nL w««r »kJ the pnxluct b extncied into ethyl acetate, dried. 

and evapomed to give I J-<li-r(4.methoxyphenyl)wlfoByih2.2mi»ethyl.pn,pane as an off-while solid' 

mpH5-H7"c. 

Methyl I^»-((4..etho«,phBiyI),.|fooy||-5. «i»elfcy|.he«ihydn»i,yri«idto..2<.rbo.yl,te (lb); 

1.3.Di-I(4^cthoxyphenyDs«lfooyI^2^Mlimethyl-pa)p«« (991 mg. 2.2 mmol) is combined with a 0.55M 
sohnion of methyl glyoxyl«e (I2J mL. 6.7 mmoO in ether and the ether is mnoved m»ier reduced 
pttssure. B««e«e(75«L)i.th«naddedfellow«)byacairiytic«w»ntofsulf«Kacidand^ 
« heated « reflux with De«HStarit rnnoval of w«er/be«oe for 15 minute,. « which time TLC (1:1 etivl 
•c«t«e:hcxaBe) indicates the reactioo to be complete. Tbe mixtme i, cooled, wadied wfth water, dried 
(N«2SO«) and conc«<>i>»ed in vacuo to give methyl I^K4^ncAaxypheiiyl)»lft»yl).5. S^jmethyl. 
hoahydro-pyrimidine-2- cat fa My l a le m « oU. 

W^mroayl^H O ■■ > h»i j| .bin jD «ilfa«yll-5. Mh.etfcy|.h.Mhydn>i»y,«.Mtae!j.«,rtoMlfc 
(U): Mtfhyl lJ-di-I(4HDetlw,phonyl)suIl«iyI).5. 5-iiin^\4»aatyA,>vyfina^ 
(«26 mg. 1.6 mmoO is tieatad wid> 4.6 mL of NH2OK (1.76 M in methanol, aokitian |it«p««l m 
«le«ribedinr«.r.ndR..er.VoLI.p.478X TV itaction fa aiimi fcrl6 ho« « room ,„p,«„. 
and neut«li«d with lM«,«««bydii,ch»oric.cid. TV volatile. a« i«oved iBdcri«toced p,««e 
•d*e.?«id.i«»p-titk«.db«,«ortyI«««a«lw.,„. TV otBanic ««,.«, «tw«h«lwlih brine. 
*ied(N.2S04)andcoi«<aw6dfav,c« togive.whit.«*d. Tl« crude produa i, |^ 
cn««lli«ion fi«n ethanol to «ive the NJvdTOxy-1.3^(4.«e,hoxyphenyliulfoiy^^^^ ' 
hexahydri>^(yrimidiBe.2-earboxamide. MP I25-126®C. MS(ES): 514 (M*H]\ 
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The folJowing compounds are prepored samillsriy to Eaomple I : 

N-HydroKy-l.3-di-((4-methottyphenyl)sulfoiiiyl}-K3-Bmi&i^ MS(ES): 412 [M+H]"*"; 
W.HydfO)ty-l.3-di-((4.raetho)typhefiy|^|f<niylJ.|iie3^ ^3S(ES): 4B6 

N.Hy<SroRy- 1 ,3-di-((4.metfaonyphenyl)suIfoiiiyll- 1 »3-<iiQ2episis.2-cart>owiraide, MS(ES): SCO JM+H)'^; 
N-Hydroxy- 1 .3-di-((4.me(Iho^yphenyI)sulfos^y0^5-hydroJcy-ksHahy<fi£^o.py^^ 
MS(ES): 502 [M+H]"^; 

N-Hydro;tyO-((4.me«hoxypheiiiyl)£ulfciiiyl}-2H'<e«ra& MS(ES): 317 

N-Hydroiiy.3^(4.me4bo»ypheayl)3ulfoayl^ &/3S(ES): 
365 fM<-H]*. 




£3 



^kaafcacpjcpcvas (4 J 23.8 bisjboB) is d!£s;s>8ved ta A©® tsaL dccfeitoaaagJfcM csd is ecoitoi^ Co 0®C ca 

solvsate C5>s evopofcied oisd ilSts iresKte h fetea irj) sa 5© siL ^yl cceaoas. Cfiysaols COTmtgsdl isgjca c^ostsoa 
of teenEstfi ore coUesied to give H(4-<iae(toryjj^eayl)3ulfM 
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H(4-Metho.ypi..yl)«.|fo«y|,.,^ta«to<Kprop.« (3b): l-((4.M«hoxyphenyl)sulfonyl).3.C,. 
buQ,lo«y.carbo„yll-..3slkm««.^e (3 g. 8.7 mmol) is diuolved in 20 mL dichlo«m«ha« «,d u, 
u «lded 7 mL mmol) of rtfluoroaeetic «id. TW. reaction a «i«d for 3 h«« « which .im, 
U>e TLC (100% chyl .c«.to) i«lic«e, .he ««ion to be comptee. The volatile. « removed «ded by 
«eo«,ping wi* toluene to give l-[(4-n.elhoxyphenyl)sulfonyI].U-di«.ino.prop«e »in«o««ceu«e si. 



as a colorless solid. 



l-|(4-Me.ho«ypbenyl).Mlfe»y|).j.|«ethybuIfo«y||-l3HJi.Bl.o^«p„, (3^,. 
MeAoxyph«nyl)«^fooyl^^J-di«too.pcop«KrtfhKW«ewe ,1,(300 1.4 nunoOU dissolved in 15 
ml. dichloromed^ne and cooled .oO^C with an ice b«h. Tod»isadded4^ytau»ptolioe(046«L, 
4.2 mmol) followed by me.h«,esuJfooyl chlorid. (0.11 nd, l.S »«ol). Tie ««io» i, «i«d for 30 
minutes a. which time *e TXC (1:1 he>u«e:,*yl iadic««l Ae action .0 be cmptee The 

.t«ion i, w.1.ed with w«er. dried. «ul ev.po™ed. aude p«d«ct i, purified by flash 
chn«atog,.phy(7:3 ethyl .ce«e*e»«e) m give l-{(4H«,hoxyphe.yl)«Jfony|,.Hmed,ybulfooylMJ. 
diafflmo-propane as a coloriess solid. MS(ES): 394 [M^H]'*'. 

N-Hydn„y IM(4H..th.,ypb«,y,)«tfo.,,^3^.rth,l,.Ifo.ylHi.,.hydr.^p,ri^ S,. 
«.rt««-ld. (3d). Followin, E>««ple I l-^(4HnedK,xyph«yl)sulfooyl>3^m.AylsulfooyI).I4- 
d«m«oi«,p«.e is convened u> N4ydn«y l-^(4HBe.ho,yph«.y|),„,fo„y,^3^„ed,ybulfo,Vl^ 
hexahydro-pyrimidine.2(R. S)<wbooamiide. MS(ES): 448 (M+H)*. 



Tlie foUowmg compooads are iwpaied ftasllarty to Exmpfc 3: 

N^«>*axy-H(4^n«l«q^^ SXartwomide. 



>«n*wy-H(4Hne4o«,p|«yl>^^ S>«rt«»«ide 
MS(ES):420CM+H1*. 



2Q 




hycSroxy-pjuyposBe (1.0 & 23 mmM), ftrejaffed &om 2-I^ydrony-l,3-propBixedoEine3 csccifeg m EsosiDple 
K is dissolved ia 20 mL of oceacae end fttoe solBsaJcm is ca)I©d to O^C whA m ke boKh. l^e tesj irec^t 
B then added umil osiBfie coior peraisaed csad «fiie Ftsccato is oUo^^ tosdrcw^igfemBxraaa e^n^^ 
The rtsacxioa is dihsted with 100 aiL of woter oad afiis pjcdaci is enscrted t3?ito eifeyl cc^its .(3h). Tfes 
organic ejt&c«a are v/osfesd wo«er ( 1 n) md 10% satdhssn bficofrfecacEe calBSMia. ( a z\ ^ts^ cmr c©*!En 
sulfate, ond conceatycited dSMfeer reduced pyessuire. IHJis cruds gwodica s payifBsd by gfes^ caOcso gel 
cfinninnatogrsphy (6:4 o&yi! cceg^^etCiejmes) to give a3-<!M-[(4-inBedMmypheQyl)5S(al^^ 

racnoi). pTepnred from 13-di-K4-ms2hoayp&eaiyl)3ialtoyflI|-2<ixo^ro^^ cocswdiag to Excsaigife 1, as 
dissolved in 20 mL of dichteT!Kfa<afaane ocd to the sEoljsatoa is Gddsd l^-proEfcsedilthiol [0M2 laL, 0.4 
ramo!) folbwed by boroa ttfifliaOTde dcs^feyl efifiD^ote (O.OI saL, 0.08 snrool). Tfeae trecsEcaa is stETFSja 40 
hows Qt roc3n iempsrc2HB, tfee pH is cdj«8Sted to pM Q c^itfii I M oquetms sodstasn byd?©ac& aid 
isaixazsre fis cros^Esd ^Ttt^ ^feyl csgsote (2e). THlae ©csstesd ©sccak ^cesj cs^e wt^f^ cftse 1C% 
casasim&Esiai cfaterc&s eoCs&a, d^itad (MajSOtcX cad <Raass3arc3ed i^dSsr bis&csg^ [^pssxre. Tfce es^s^ 
pw£icss as parSfbd ^ fibs^ afai gel dttrajcSq^q^ (6:4 cs^ite^aesos:^) to.Qikfe mct^ 



SyiBttbGsfe of ^||([4K3G<lIb©cy]p{bs3yflJ^ ((33>, 
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^o<, oj^-^ Orf^ 

ACSJ „gj 



"•OCCM0.H 

M«0 



Q^lfl^ >OM/H#iOM OOjf^^ 



3-|(4-M.tho,yph«.yl).ulf««yl).prop.iHl^ («,): n,. 3-tminopropmol (8.0 g. 106.5 nunoIX 
irietbylaniine (21 .6 g, 213 mmol. 2.0 equiv) in \A-A\ouii^ (75 mL) md wMrr (75 mL) « aincd it room 
reroperanire and dten 4^B«boxyphenybulfoiiyl cUoride (23.1 g. II 1.1 nunol. 1.05 equiv) b Htf 
resuhing$ohiiioo»s»iricd«ioorattmperaturcfiBr4h.indtheniheM with 1 

NHCl. TV Mlurioo is poured into w«»er«u» then exoicted with (»2CI^^ The oisuie exmeis are dried 
(Na2S04) «id concenned to an oil Tlie oil is puriHed by chrooiatognphy (l/H««e/EtOAc) to give 
3-((4-fflethoxypiienyl)suUiai>yl}-pn>pan- 1^1 as a colortess oil. 

|.S.Ac«tyk>-|(4Hnttfc , i jp fc.u j DwdfoaylHiropMe {Wf. 3-{(4-Metl«wypbenyl)sulft«ylhpiopan.|^l 
(26.0 g, 106 mmol) in CHjO^ (250 mL) is stined at nam tempetaluie and then medunesulfooyl chloride 
(13 .4 g. 1 17 mmol. I I oqutv) ^ triethylamine (16.0 g. 139 mmol I J equiv) a» added. The resukiqg 
solution b stirred lor o« hair «n«p»npeni« and then poui«i into w«ier^ The sohitionis ocBiacd 
with EtOAc and com are dried (NqSQ*) aad cooeentiMBd to an oil uader ivduced 

pressure. The oil i. d»aao»«irf OMF (300 mL) aod then pou«iom ihioaeeiaie (1« g. 159 mmol. I J 
equiv) b added. The leeafciiig ,otai„o b ained ovenagte « tempenlare airf dM po^ 
water. The mittOT m ameaad with ElOAc. dM oiganie exiiicis are dried (Ha2SQ4) and ttwn 
cooceiiimd«DaoflaivM*MdpR,sui«. The lesuWug ofl b purified by chromatogfiphy on silica 
gel (7/3 be»e«iOAc) m gtm l-S«^^y|.3^(4^IWh«yphenyO«lfeDyl).p«pule as a light yellow oil 
which solidified mon I ri a d ■a n i i i ig MS (d): 304 fhMif. . . 



3H(4^«th.i7ph..yDMlta||| p„p^ ^^y^ >-S^i-3K(4.Me«ho«ypheiVD«M«vl)^^ 

propane (».9I g. 29.4 nM|) ia metrnMoi (125 mL) b stined aider an •ym almiMplicrfr « iwin 
tempenioe. Tl*«oteio.b»a«bubbiedwiA ammonia gas for 20 miaules at ,«mtemp««uie^ 
the sohmonb purged widi anon gaa. Tbe «,hem b removed under mtoeed pressure m leave a colortess 
oU. Purification of the oil b m»mplbhed by chromatography («/2 he«he/EtO>te) to give 3-K4- 
medu>xyphenyl)sulfooyIHwp«Be.|Hhiol«aeolorieasoU. MS (ES): 262 [M+H]*. 



30 



M(sifi9yJ.fl.{(<J-[Be«l^oaypDaeayll)sra8torayl|.|flJ|flI^^ ^<^y ^-KA- 

Methoxyphenyl)sulfonyri-propaije.|^iol (6.90 g. 26.4 mmol) md meihyl glyosylae (138 mL, 192 
mmol, 3.0 equiv. 0.5 M in Et20) is concen?raied to en oil imtter reduced pressure, Tbe reaihing thcck oil 
is then diluted with benzene (ICO mL) eaid 0.1 5 p-TsOH is added. The solution is heated to reflux ond 
water ts removed from the reccttion mixture with the aid of a Dean-Stark trap. The solution is cooled qo 
room temperature and then poured into dilute NaHCXJj solution (30 raL). The solution is extrccted wsah 
EtOAc. the organic extrccts ore (fried (Na2S04) oad then coacentroted to on oil umSer ret&tced pressure. 
The product is purified by chrxunoiography on silica gel (8/2 hexone/EiOAc) to eive methyl 1.[(4. 
meihottyphenyl)suIfonylHUIthki2in£3t£.2(R^K as a colorfcess oil which solidifed upcn 

standing. MS (O): 332 (MHif. 



B*|(<^[^e(lb©aypbe®yBj3DO0coyOH W|fi&fi02^ (<tt]r, Met&yl H(4. 

methoxyphenyl)sulfcnyIHUF«to2iacH^ (OJ 1.51 mmol) m meteicol (15 mL) is 

stirred ot room zea^srzssm cad fitsa q cofcstma of KOWH2 (0.858 M in U<sOK 3.5 raL, 3.02 mmoU 2 
equiv) is ciMsd. the pssaitent^ ctthsttaa bs ctsneid 01 roosi tsnpsroasre for 24 b cyad thea ocidifisd to pH * 2 
with I N HCI. Ihs cofeoto is p^scred 'mo woser and sh^ eatrcsted with CH2CI2. The orssacc eafirccte 
are dried (Na2S04) citd CB®tG22n:ssd wato reduced pressa^re to give 1*((4-methoxypStenyl)sulfcay1l}- 
II J]thia2inane-2(R»S>-cc7feBa£var±s as a t^hite ssolid. MS (ES): 333 (M+HJ*. 




Ee&jyO 2A5Miriline«by5-flibteB!2^fiDc>2(IS,^^ t7o); I •Amca;o-2-me^yl-2-p7Gpc3ie&iol (23. 1 1 

S, XT? siamol) oa^ etfiayl pyravcae (20 J8 g, 177 samof) ere staspemiled in bsnzeae (300 siL) ead hsaded to 
refihiJt in a flb^ eqoip^ ^Tsth 0 Dson-Stoyfe ©op. Two drops of sullfisric eccd ere cMsd. The recstmn. is 
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.l.ow«i ,0 «ir further f„ 3 hoon. vol«iles «e removed .0 give «hyl 2,5S^y, 

(hia2olidine.2(R,S)-cart)oxyIaie as a white solid. 

Ethyl 3-|(4-««lK.,ypbea,l)..,tony,H24^^.ri-.«.y^thl«olldl...2^ ^ 
2.5.5-.ai»e0.yl-0.i.zolldi^.2(R.S)<,rtoxyl«e (40.3» g. ,6, ^ 4-m«ho,yphenybuIfo„y, 

Chloride (35, 1 3 g, ,70 „„ol) of « di«olv«, in pyridine (138 «L) «d he«ed « «fl„x for I ho«r After 
cooluig u. room tanpe«ure the solution u diluted with IM «,„eou, hydrochloric «id «d the product is 
exacted inu. dichyl ether (3x). T^e combined o„«.jc ph.se, « dried (N.2SO4) «d concentred 
under ,«luced p«s«« .0 give ethyl 3-l(4.me.hoxyphe„y,)..,f„„y,^2.5.3..^^y^^,j, 
carboxylate as a red oil. 



''■-^'^o^y.^li^^^yp^^^^ ^^^^ 

B^yl 3-l(4.ne.ho.yph«y|)s«lfi„y,,.2.5^.^y^^j^^^2^3^ ^^^^^ 

mmol) is dis«,K^ .IM^^ hy*oxide (2,5 «L) «d eth«ol (500 «L) «u. is he«ed .0 
^nuxforJhour. ^ a cooic, u> roo., r.,,^ ^ ^ ^ ^ 
hccn. '^•«^»««~«»lizedwi.hIM«^hydnH^ 

under reduced p««« giv. 3^(4-med.oxyphenyl)«lfony|^W^^«„e*yMhi«,lidine-2(R.S> 
«rbo.y,ic«ii T^-^isdiuoK-in ^^^^"-^''^i* (500 «L) «d the ^.hnion i, cooled .0 
0 C « ice To .h» i. .dded .^ydroxyben«ri.„,e (3«.3 g. 2U n«.o„. 4^hno.phoUne 
(4^.7 «L. 425 n«ol, -d l^H^^l^^^^y^^ , ^ „3 
-Iter 30 wi^O^,.,*,^^ 

forl6houn«««.,,,,,^^^3,^j^^^^^^^^^^^ 



coacensttid ndn ntmmi iv^n ^ . ... 



n'iiiieUiyMtunoiidB*> 
N-Hydraiy^(. 




~« \>n^<'v«/ ana 

•> M+b«ytaxy.H(4^Mlho«ypli«vI)RilfooyI}.W^^ 



Maaofl 



H« aitfi I JP^lO«IM'lh2J4'Hrime*y|.thiazoIidiM.2(R.S)<«lw^^ (4M g. 
n^oOUdi-o^^i.*.^^ 

. — ^ — -WW) lor 20 mama, TT^ wtctkw » tbea icafcd «id |i 

stvred for 16 bom rriibwiiMii^ mi I -j.^ 

'^^^^^"■•"^'"*"™««hihe^^ Hic reaction b 

sealed and u itined 71 Tv«..«^..n» • - /^Tt^ 

Oil 

\ ^ ■ «V "ilic. Id Ibih chionatognphy t(> give >Wv*oxy.3.f(4. 

««^yj*«y,^^5^,,..^^^ MS(e1,: 



32 

The follovyins compounds ore prepared similarly to En&mple 7: 

N-HydrojcyO-l(4-methojiyphenyl^lfonyl)-5»5'-<Sime«hyl-thiQzolidE^ MS (ES) 347 

[M+Hr; 

N-HydroKyO-[(4-methosyphenyl)sulfonyl]-chiazoiidine-2(R«S>c^^ MS (ES) 319 (M-*-H)* 




30rafS£aO83<^«ss©!l^b 8:11 c2iCT=r^^ C fo>!lte5:?s^^cM8k3©fEjts3ibytefe^ 

(17.4 saL, 123 ssssJi. cs^l 6'<:x:i:ssiyte32£S2s saSfeayl cSibrrto (OO q, cassstfl). Tfcs receiisa bs 
GaEra>5«2 fex I Hijcasr, ocr? oL) b cad &3 uaojaaipg m esso^sd gsSiyl ca^rs (2a), TTfes 

to give 3-l(4-Bi(S&©sy^S^5y^ti:^^ os □ ^tHjess coM. 

S-K^-K^aQtosOT^^GoylO^^ 0^ ■ (^>: 

Meslhtoay]p3t£ayl)aulfD:^^ (3 18 J SKsaoH) b dessolved k cs^^e (130 mL). IThs 

Joaes reag^ os e!^(s c^ms&l OToage eo(or p^i^ed md the rscctdoa os oUo^ed 8o ovemij^t oc 
room ssmp^msre. Hie SNscsaoa gs dtlmed t^hh 3(n) of xTcser oad tfite pToducz io esnrcsstsd tm> esfiayl 
cc€iafie (3k). Tbs CTgcnic cn&i^as fS€ \:^foa!ried v^fstti oyster (1a) and l(^o sodium baccTtot^ soSismm (Ik), 
dried over scdo^ syl&te, osid cosicenonted ymdsr reduced pTessure to giive 3*[(4- 
mesho;cyph^l)sutfonyI}-2^-dimf3thyl-3<i^ actd. 
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3-|(4-M.U.o.yph.nyl).»|fo.„,.2^Hllm«hyl-3-.«i,op™plo«lc .ckl pl,«vl».lhyl .niidr (9c)- 3-{(4- 
Me*oxyphe«yl)sulfonyl,.2^.1i„«,yl.3-«„u,op«,pio„ic Kid («63 mg. 3 mm6l). l^d«,xybcnz«ri«ole 
(1.37 g. 9 mmol) «.d 4.m«hylmon,holine (I mL. 9 mmol) « di,«lved in N. N^imethylfonn«,ide ( .0 
mL). Ae «,lu.ion i, cooled to 0 C ^ '<*y«-3K3^«|,yI«ninop«py|)c.rt«diimid. (WO mg. 3 6 
mmol). ■n.e «lutio„ b «i«d for 30 mi„««. b«„ylami»e (322 mg. 3 mmol) i, «ided «d the solution i, 
stirred for 2 houn « room .empen«u«. W«er (10 mL) is «Wed «d the p«du« is «xtr«.ed with «hyl 
Ke.«e (2x). The combined on^-tic ph«es .re washed with 10% «Klium bic«bo«.e «d brine dried 
CN,2S04) «d concentred under reduced to give 3-|(4Hne.hoxyphcnyl)sulfo„y„.2.2.iimethyl- 

3-unmopropionic acid phenyiraediyl amide. 

r^Hydro,y.lM(4.m.tfco,yph«iy|),«,fe.y,,^pfc^ytai^y^^,^53^^^^^^^^^ 

pyrimidiae-J^rboxamia. (9d): H(4.Med.oxyphe„yl).„lfonyl^2.2^«hy|.3.«„i«,pr„plo„ic acid 
phenylmethyl amide is coevened to the target hyd«x«nic acid similarly to Ex«nple I. MS(ES).. 448 



EXAMPLK in 



Tlie following compounds ae prepared similvly to Example 9: 

N.Hydroxy.l.[(4Hnethoxypl«y|)«.|fo„y,j.3.„«hyMH,xo.5.5^hn«^^^ 
"rtwxamide. MS (ES) 372 (M+H]"^; 
N.Hyd«^K(4«,fa,«,pfc«y,)^y^^^y^^ 

2-carboxmide.MS(E?)4«2(M**q ; ■ . 

N-Hydn«y-K(4.«««»g^,)^,^ 

M»*w«mide. MS (ES) 400 IM+H] ; 
N.Hydn»q,.H(4^«fco,g^y,j„aj^^ 

carfooxamidc. MS (ES) 442 fM+H] ; 

N.Hyd,o,y.K(44«hoxyph«^0«dfcoyl^3^J^^ 
e«rtw»ni<ie, MS (ES) 476 (M+HJ* 

N.Hydr«y.H(4^wl«ypha„,,),^ ? " " 

pyrtDudiao-2<iri)aoc8Bide,MS(ES)496(M*ll]^ . 

N-Hy*^xy-M(4Hn«te 

|M+HJ ; 



EXAMPLE II 



Synslfli(23li3 0? N-feynilrony 2,4-4flk>s<>-3-i(aGttlfiyl.9-|(4.iine4taoBypfeeDyl)ai!ifl^^^ 
arta2Q(3A0|°'^bkyclodeco(?j(>IIC-cQirl!>osai®Me(IlBe^ 

1. ArSOjO. EtsN. 




0 



2S-Amilln®-5-|(<i-E2(28bo2ypfee0yII)3oIlirffiQylQGafai© osSd (Dcjflbyll oiDtSa (flflo). W-<8Ert- 

Btsto:{yccr&myl>-L-4KnifZfiuQe (4.5 g. II9.4 miBtol) is d^olved in 1 : 0 v/v K4<aiojioscg i^ OTtef saL). 
TfTlie raortaire is cooled to 0 en tee both, triiShykaaEics (3.6 saL, 2a msaol) h tu&SsA firftowodl by 4- 

methoaytosazeflsesaiKTociyl chteiride (4^ 20 mmol). The ice bo& is raaKtxved orad ifee solixacoa © oMowGd 
to stir fox cae bcoir. The solution is thea scidifiedl to pH 5 v?ieh I M cqositas hydirocSiiiKric cccd cad obe 
gKPwfciiCt is enetscted into ^y I octssote {5C0 unL ). Tfae eafiiyl ccetaje mi^nure os washed tyi«h woter (2X I SO 
mL). The organic pbase is dreed ov^ sodium mlft^ ostd conceotmed mdsr fedaieed pressure to give 
dssorsd suOfoncsnidie os o v7hcic solid. I^S (ESS) 403 (M^^-H)^. 

The suBlFcaiQsmcite si dissolved m N,N-<Siijae«i8ylf<mnc3sn£i3 (250 ebL) oad ehk coltaason is eoobd to 0 **C. To 
Shis is cMfeSsd 8 4iy«i^«y&2a20SiriQ2iDile (2.&6 g, 21 ewsioi), ^-ca^ybaospSsofliats (3,1 mU 22 eoibeioO, QSi^ 1- 
(^yil-3-(3-dbia(3^yloakflg3\^5rfl)cD^^ TiiX3Ci3C3?fefec&ii9s! BOs^^^ 

gtsa Efljgi&ylnflajias laiyfe^^Esrf^ sag, 7.4 EssffioO) © ci^lsl Tia^s esq fejb Sa sesa®^ cskS tonfesOT 
ssf7yedo8Mbc3H«?Mps3CS^ Wccsr (2®0 leL) (&;^ * 

fma esSayl csee^s (5©0 ciaL). T&e e«5»yl cc^ofeg cofciSCKni io wos&sd rysib otist (35C5SO EaL ccsfe). Tfiai© ^byJ 
cs^3^ isaESGto3 © ^fl^ ^^is^ over sitdcssaa saJKSass ©Ksetatstrs©^ fsilics©^ pASSsse to gtw3 ^ 
^ISGETBd lEi^ykjElE^ 03 Q wfecJ© soM MS (^H) 416 (Ib3+{Hi)'*'. 

QDiil(aai5\DCS!SlteQcctS(l.7s^ Iks rsc^ico is iSHRsd for i&m 

to give 2S<3ak3>M(^^^^fln;^i^y^^yl)2^ cscd EffiS^fi'Gaide.""* & d^Jlf :' 

3D(5(M^^r _/\ ." ' , .1; ■ 

3-I^(^y(kSS-53-j[(4-iBOflfcoiEypIbeiayO>}aEI^^ 2S-Atsuao-5-[(4- 
[eethonyp[^€^yl)3^tfony&£saii!!io]-cs!pT^ ocid methyl tmhds ( 1 .7 3.4 mmol) h dissoBvsd in 
dochloFomeehame (150 soL) c»i&d cooCed to -20 To this is cdded NJv^HjliBsop7^^Ce^hytG^ni^e (2.5 mL, 14 
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mmol) followed by triphosgene (964 mg. 3.3 mmol). The -20 h«h is npiMed whh an ice bath and die 
reaction is stifred for 45 minutes. TTie mixture is poured on ice and the pioduct » extracted with ethyl 
acetate, "nic ethyl acetate solution is washed with water and brine, then dried om sodium sulfate and 
concentrated under reduced pressure. Ut cnide piodua is purified by silica gel flash chromatography to 
give 3-mediyl.5S-I3-[(4Hnethoxyphenyl)$ulfooylaratno]proi>ylHiydantone. MS (ESI) 342 (M+H)+. 

N.Hydr..y2,4^io,,^3.«ethyl^(4.»«h«,yph«iy|)«ilfoa,IHIA».trtm|3J.0)bieyclodea 
e.rbos».ide (lie). 3.Methy|.5S-p^(4-methoxyphenyl)sulfooyl«ninolpnwlH.yd.«oine (200 mg. 0.6 
mmol) is dissolved in benzBie (75 iiiL) in a round bottom flaikeqiiippedw^ Tothis 
U added methyl glyoxylate (2«7 mg. 3.6S mmol) foDowed by a catalytic amoynt of sulfiihc acid. Tlie 
mixture is reHuxed for 30 minutes with removal of wtter by the Dean-StMk tnp. TTie reaction is lUowed 
to cool to ambient temperaure and the reaction mixture is dUuted widi eHiyl aoet«e (100 mL). Hie ethyl 

acetate mixnire b washed once with water (25 mL) and then is dried over sodfam sulfite and is evapc^ 
under reduced pressure to give the oude desired methyl ester. MS (ESI) 41 1 (M*H)+. 
Hie methyl ester (220 mg. 0J3 mmol) is treated with Zl mL orNH20K (1.76 M is methanol, sohitiao 
prepared as described in neseraodFieser. Vol l.p.478). Hie reaction .tin 3 houn at loom temper«nre. 
TTie naction B neutraliad with IM «p«oiB HCI and the diasteieomeis aie cxtiactt^ 
Hie organia are dried over sodium sulfite and the volatiks are ftmovedwder reduced pic^ Hie 
crude product is purified by high pressure litpiid cfaromitogr^riiy to give fWiydrexy 2.4-dioxo.3-me«hyt. 
H(4-medioxyphenyI)sulli9oylJ.U.9.tiia2a(3.5.0jWweyclodecatie.|0-eai^ .4 a colorless solid. 
MS (ESI) 413 (M+H)*. 430 (M+NH4)* 435 (M+Na)+ 



Hie fbUowing cooipouDdi are 
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1 
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CO 


MKCH,h 


5-(3-isoxazii>Syr>.2-C&iie&iy(- | 


1 
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CO 




5-(2*(aie2hy Sgh co^yy?inBidtui- 
4-yl).2-4fetsayB- 


1 
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CO 




5-(3-<l-meihyll-5- 

2-tfil£SIIV&* 


1 


Escampb 63 




CO 1 4l.4KCHiV> 1 W2-«v^™wn.-»_c^^^.. I 


t 








) 
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<!{0IE5^ 
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The com|»>unds of the anventton ore useful to prepare compoaitions for the treaSsniiesBa of ailrassm 
and the ItC^. The foliowong compositmn method examples do not Ibatt the flnventsoa, pwh^ 
guidance to the shilbd oftison to prepcre ond use the comp^us^ costsposisions md ra^&iodls of &3 
invention. In ecch cose the cora{^unds foraiula I may substnuted fo7 the enample oassopoyssd sho;:^ 
below with similar results. 

The methods of use exempUifted do not Isnit the Inventknu but provide ^idance to th^e skilted 
missn to use the compounds, compositicsis csid metfitods of the tnveatien. The sf^Mled pTDcmioaer vifiW 
£j$p7eci2tte that the examples provide guidaoce ctsid may vm&d bosed on ccndsttosi md the p^^ttsiat. 

Eanmiiyte A 

A tablet compcsitcon for ot&I odssusustroamiu occumissg to {ihe pT^go^t mv^sttat, is mc^ 
comprising: 

Compoagnt AaiigWit 
Example 9 15. mg 

Lsctd^ 120. 
Mnise S&Q^eh ?0. eie|^ 

Tate 4. mg 

t^agnesitam Steta^ 1 . sag 

Ozher compounds havmg o ^nacture occos-dtag to FoTsivifia (T) £se used wiith substcattdly SG^nikur siesasiies. 

A humisa female subject vyetghing 60 hg (132 lbs), sufVetMBg from rfteuottofiocd ariSmtis, 8S msmed 
by a method of ^ iav^tura. Sp^ifc^ly. for 2 yeors, a re5i&!}ea of thF^ tabi^ per day bs c^mistes^d 
GToMy to said o«sbj^ - ' 

AS dho ccf ^ Cns:aG»s t!^ ps^ssnt gs ctimIq^^ tid s ^smA to Ihsovs in»skssd 

, iE^^js?^^ ESifil^SSJy ^Ti^bssi ©caoinafeM ipa. 



A eoj^te to CfOl cttsaasifejtraato, csoojiSaag to ^ pressaii fasveaaioa, h C5sc±3 eoigJBMig: 

P^n>5y£%£ssis 3lly©9l 05% 

m^&iM ©f tte aiVxasJcta. S;^x5saSKiiy, fc 5 ysa^ffs, a c:;^i3E3 coa^lao 70 ESg ®^ EnGsapb 3 h 
c^'miMe^fsd d^ly to sacd sui^i^oci . . 

At ^e ead oft^ &ecsnB€fit p^tod, tSie pfn&esEEt £s esioaiEed via orthoscopy, oad fc^ntid Qo have m 
ftmher advancemeiDt of (srosioa/^S^lloitidm of the artiaolar cartilage. 
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A aaline-bosed composition for local odministraticm, Dccording eo the present invemion, is made 
comprising: 

Example 13 

Polyvinyl akobol j^^^^ 

S0*/o 

Other compounds having a structure cccording to Foraitalo (I) m med with substantially similes results. 

A paiiem havans dsep coraeal abrosicn appto the drop go ecch eye t^ice a ^. Healing is 
speeded, with no vitooJ seqeslcs. 

An topio^ c«nposm«. for («al crimffliflraion. Mawding » Ae present mveniioa. is eomprisins: 
ConwftB^ CoBiBosigMnr)(.t=,/v) 
Compowd of Eiusapb 3 q 
BenzQUiaaiefli ditsn^s q q2 

TWmereeoi ^,^,^2 
d-Srobitoa 3^ 
Glycistt 

AroasotSB ^^^^ 
Purified vests ^ 

JOOflO 
ICO.CO 

Aay of (ibe osS^ es^^sx:-, Q 0,858^ 

Scariag is tsatograr^C^ — ^ — — ^ 



Aiafe^aiaacsnBcdc^^ 

33.0 
O.l 
O.I 
0^ 

IC0.0 " " 



Ptop3llom(FI2,JPll<j) 
Totol° 



Any of ihe other compounds havrag a structure occcrdtng to Fomiula (I) are used with subssamiaily 
similar results. 

An asthma sufferer sprays 0.01 mL via a pump actuator into the mouth while Btolmg. Assfasna 
symptoms ^re dimtnisfiied. 



Afiiy of the ooher isompouiads torotg a ssirustUEr? cccording to Formula (I) ts^ used mUt sn^ssssn^fy 
similor resufits. 

A Ihusnaa otole subpsct ^TsosfoEng ^ (093 Ebs), sufSering from coTnesl tsto^sitoKa, h 8r€c3©dl by 
a method of this aaveretfon. SpsdtEcaAly, for 2 Kncnths, a salcne sohstion contoiniag 10 mg of Example 5 is 
odministered to said subject's affeccsd eye tV7tce-<S!sily. 




Compound of Esromple S 0.10 

Eenzalkonhsxn chkm<ae 0.0 1 

EDTA 0,05 

Hydro^tyethylceltutese (NATROSOL M^) 0.30 

Sodiusn ra^obisulfo 0. 1 0 



Sodium chtorids (0.^) 



Tc2al° 



IC0.0 




ICO m(]/m\ ccmsr 



S!i»2ca te&^er ^tSSi (^^c^t 
fey ^:yeigfet ef cosrisr): 



'pOV^^SSS 

ps>»pyl pofcfesia 



0J3 



030 



0.1 1 



0.011 



The disove 8Eigirisdiesaa& ere isnuied, fcs^sni; a sm^tsnsaon. AppToxtmosety 2.0 ml of ttlts sisspssDScom 
is admBsissteined, via iajtdc^oa, tio a tertan su&!^edl with a pTemetnstasic tumor. The injectcon site jtiur&^^es 



W0 98/5I!SS22 



I?CTr/USS)7/114SS0 
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Ihe tumor. This dosage is r^ed twice daily, for og^j^^imately 30 days. After 30 days, symptoms of 
the diaMse subside, and dosage is gradually decreaced to maintain the patieat 

Other compounds having a stnicture acamSag to Fonnuln I ^ used With swibotontially simiJor 



results. 



A mouthvyash composition is p?ep@r^ 
Component 



Example 1 

SDA 40 Alcohol 

Flavor 

Emulsifcsr 

SodksQ Flisoru£!s 
Glycenn 10.00 
Sv^eet^fir 
BenoDtc ccsd 
Sodium hydrosiiSs 
Dye 
Water 



%vy/v 



3.C0 
6.00 
0.08 
0.0G 
0.05 



0.02 
0.03 
0.20 
0.04 
hnteceto IICO% 

A patient ^ith s«ni di^ «S3s I ml of tfee stoutht^ jhrice daily to p^^em ferther c:nl 



degenemtkm. 

Otter cca«po»ndsfcwiffl8QSffiasa^ 

= '^^^ 



O.^^l 



™^ B7,30 

13.^ 



1^ 

^ O.0O 
com|«nffl«te feavins a cmictts^ 
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Chewing Gum Composittom 



Esomple 1 
ScTbitol crystals 
Patojo-T gwm base* 
SoTbtEol (7G% ci^eous solution) 

Glycerine 
FkivcT 

A ^cent chsws the gum to prevent Icoseniag to prevent teossamg of lissasxijea. 

Other compounds teavistig a strrcciure cccordmg to FcTraiHla I ore ms^ ^iah stabstonthlllly siBsallcff 



0.03 
38.44 
20.00 
22,00 
lO.CO 

7.56 
I. CO 



results. 



Gbot Cc^Z3 

Cats 



54.656 

0.05 

0.01 

0.12 

0.C9 

12.30 

\21 

n.o 

QS.0 

5.0 

0.2 

0.1S 

0.CW)O00 

0.0^5 

0.C0S4 



EaDisipis tt m pyu^L^c^ tj? Ctei Gmn^ kg of gylcsrin aid qU of the b€^^ otesStoS aa^ fcs^ong to 
65 C» thea slowly r^\fe3 carl coescg gsc>^2^ raethytporobetu pj^wlparabsa, ^^rotter, aosatoi gasn, omd 
gism. thsce Ks^p^sfcrs c^srS 82 C2ib»jtte3 wish a SQveirm in-line mker. Yfesa stowfy odd oa 
the foUowEag Bagrsdiessa b ^ CsSis^'zs^ ©rdsr reaaoiaumg glyceain, scj^wtol, caltnfccsi C, colcnnia 
carbosfiate, citric ££id, tmd cs^^ris^a. ^c^:::jasiy cotsabtne ffbvora oooksits aad thsn slto^ly odd tio th^ 
other ingredtsQ^. I^i:: for atan CO e3E»ss. 



W0 9SAn^22 
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The patient takes the fonmulation to prevent flare up of colitis. 
All references ^iescrib^ herein are hereby ineoFporated by reference. 

While particular embodiments of the sybject invention have been described, it ^ill be obW to 
those s&illed in the art that various changes md medificeaiaio of the subject inv^ision can be mode 
without depming from the spirit and scope of the dsiveation. It h to cover, in the oppemted 

claims, dH such medificatioaa that ore wiahia the scope of this iaveaim. 



wo 



WHAT IS CLAIMED IS: 



A compound having o smiciure ^iccording to Formula (I) 



O At 




wherein 



R] isH; 

k hydrogen, olkyl, or ocyl; 
Ar ii COR3 or S02R^; and 

R3 is aUcoMy. cryloay. heieroorylo»y, nlkyU sxyl heterooyyl, betefwoltcyl, osaino, olCcyteisiao. 
dialkylamino. orykimino and aiky&arylomino; 

Bs alkyl, beten^yU c?yl, or heteroa^I, substhused or unsubstituaed; 
X b O. S, SO. SO2. Of WR3. whereta R5 is Bu^epsadeittlly chosen from hydrogesu alkyl, 
heieroalkyL hetercKiryl a?yl. SOjR^. CO(^7. CSRg, FO(R9)2 may opiioaally fomj a ring wfeh 

Y or W; and 

R^ is alkyU oryl, CDsasBoryl, heieroalkyl, cmiito, aJCcylammo, dialhyNnino, asyfiasimo, 
diarylamino cad aE:yk:7yfe::2abo): 

R7 is hydn(Xi|es&, oStieiry. G?ytoffy, heteToaryloKy, alkyl. SFyl, heserooryl, beteroolkyl, asniao. 
aUcyiomtno. dkifirytrfiansa, oyfcsassto aitd alkykrylaraHDo; 

is oEqrL oyU CrcsnS^T^rl, fc£Ss?©al!tcyi, csBonio, aEcyBjaniaio, dEsBkyloEiiao, cjylasEiJO* 
feytoteo cc^ oCsytoy f — 
R5 is oesy«, oyfl, tr=Arj5;^i, tas^eoEsyll; 

W Es fciy^Mij3C3 G? czxi d r~a? tsc^ oilkyll emm^Icss, a fcscsjtissfsts, ©7 es oa oSbyCass, Gjyt3®e ©r 

Y is fe^2p£::fcr% ecD a csjtj of fciys^Jj^sea, bys^^my, SRj©, SOS^, S02^. oSkony, niSDO^, 
bydrocQi, gCq^ tcrsrccQyi t^Sr^cfylo nryU SO^R^ COR7, CSRb, TO(a^)2; tmd 

nis M. . ■. ■ . y 

This smacaare oictt rv^fy^ cd ®^tsQl aamsr, diasJeisomesr kt enontioiaser for Fcjraaulb (?), or 0 
phrnnsceutically-occeg^b coti. fec5^iy^ro*ysD£»le amide, ester, or imide tfe€?e©f. 



2. The co3apo3si3^ ^ cmy ^TecenScag ctaim, whesisin X bs O, S, SO. SO^. cr NR5. i^h@r@in 
R5 is independentty chos^ fnm by^gen, alkyi, heterv^ltcyl, beteroaryl. aryU SO2R7, CO^q, CSR9. 
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3. TU compound of any preceding claim, wherein Ar is SO2R4 end R4 is alkyl. 
heieroslkyi, aryl, or heierosyl. substituted or unsubstitWBd. 

4 The compound of any preesding claim, therein Ar is phenyl or substituted phenyl. 

5. The compound of eay precedins claim, wherein Ar is substituted phenyl nnd the 
substitution is with hydreny. alkoay. niiro or halo. 

6. TTie compound of any preceding cbim. wherein W is one or more of hydrogen or C, to 
C4 alkyl. ' 

7. The compound of any precedissg cJoira. wherein W is gemiaal C, to alkyl. 

8. The compoujid of any precedins claim, wfesrein 2 ia on oaoor a spiro moiety substitmed 
on the heterocyclic ring. 



The use of a compound of any preceding ckim to prepare a phamaceutical 



composiuoa. 
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